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EXECUTIVE SUMMARY

This report summarizes the results of the Phase 1 site
remedial investigation performed for the Illinois Environmental
Protection Agency (IEPA) by John Mathes and Associates, Inc.,
in the City of Morrison, Illinois. This investigation was
promptecd by the discovery of trichloroethene (TCE) in the city
water supply wells at Morrison during a sampling inventory of
municipal water supplies by the IEPA Division of Public Water
Supplies on December 3, 1986. This report presents relevant
information from the field activities performed during the
investigation, identifies data gaps, and preliminarily screens
potential remedial actions to address the presence of TCE in

the city water supply.

vi
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PHASE 1
REMEDIAL INVESTIGATION REPORT
CITY OF MORRISON
MORRISON, ILLINOIS

1 INTRODUCTION

1.1 General

This report summarizes the results of the Phase I site
remedial investigation performed for the Illinois Environmental
Protection Agency (IEPA) by John Mathes and Associates, Inc.,
(Mathes) in the City of Morrison, Illinois. The scope of the
site investigation and all techniques and methodologies
employed during on-site field activities are described in the
Site Investigation Work Plan submitted by Mathes to the IEPA on
June 3, 1987. On-site field and data collection activities
were performed from May 5 to July 3, 1987.

The City of Morrison is located in the northwestern portion
of Illinois near the center of Whiteside County (Figqure 1-1).
The site 1is shown on the Morrison 7.5-minute topographic
quadrangle map distributed in Township 21 North, Ranges 14 and
15 East. The investigation area is bordered on the southwest,
west, and northwest Dby Rock Creek; on the south by the
Fairgrounds; on the east by Jackson Street; and on the north by
the quarry and Kelly Park. Figure 1-2 is a map of the

investigation area and pertinent cultural features.
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Pertinent features within the City of Morrison include
several private residences, the General Electric plant, the
General Electric Carnation (GE Carnation) plant, the
Volkmans/Ethan Allen facility, and several landfills.
Residences served by private water supply wells are located

northwest and southwest of the city.

1.2 Background information

The municipal water supply of Morrison has been supplied
with water from three pumping wells that draw groundwater from
deep bedrock formations, which include the St. Peter Sandstone
and the Prairie du Chien Dolomite. These pumping wells are
City Well Nos. 1, 3, and 4. A fourth deep well, City Well No.
2, has not been used since December 1985.

Groundwater samples collected by the IEPA in December 1986
from City Well Nos. 1, 2, and 3 were reported to contain
concentrations of trichloroethylene (TCE) in the parts per
billion range. Reviews of historical records and interviews
with city personnel conducted by the IEPA have identified
potential TCE source areas in and around the City of Morrison.

Past disposal of industrial wastes, including TCE, has
potentially occurred at five mixed waste landfills or disposal
sites in the Morrison area. In addition, a 1939 aerial

photograph obtained from the County Highway Department in

SEPT/87/0474s/1
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Morrison shows a scarred area (a potential dumping site) under
what is now the northwest corner of the General Electric
building across from the Volkmans/Ethan Allen property.

The five areas where mixed waste disposal may have occurred
are Presto Landfill, Quarry Landfill, Fairgrounds Landfill,
Whiteside County Landfill, and the Wetlands Area. Only the
Presto and Fairgrounds 1landfills and the Wetlands Area are
considered in this project. These are shown in Fiqure 1-2.
The Whiteside County Landfill is currently in operation and is

being continually monitored according to Resource Conservation
and Recovery Act (RCRA) requlations and 1is, therefore, not
considered in this project. The Quarry Landfill is being
considered under a separate investigation by the IEPA and is
also not considered in this project.

The following is a brief historical summary of operations

at all five landfills taken from Tapson (1987).

1. The Presto Landfill is the oldest landfill in Morrison and
is reported to have been closed approximately 30 to 35
years ago. It was used for disposal of mixed waste and may
include industrial wastes. It is named for the Presto
ballfield built on top of it.

2. The Quarry Landfill operated from approximately 1958 until
1967 and was used as a mixed waste landfill. It is located
approximately 1.5 to 2.0 miles north of Morrison and is
named for an inactive quarry.

3. The Fairgrounds Landfill opened when the Quarry Landfill
closed and operated for approximately eight to ten years.
It closed in 1974 after the Whiteside County Landfill
opened. It is named for the fairgrounds (two softball
fieléds) built on the landfill.

4. The Whiteside County Landfill 1is 1located approximately
three to five miles east of Morrison. It is an active
landfill and has been in operation since 1971.

SEPT/87/0474s/1
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5. The Wetlands Area is not truly a landfill, but may have
been used for the disposal of industrial solvents that
reportedly included TCE. It is named for its wet nature
and its ability to support wetlands vegetation.

In review and discussion with city officials, it is
possible that each of the four mixed-waste landfills may have
accepted TCE and other industrial wastes for disposal. City
officials also believe it to be possible that TCE may have been
disposed of in the Wetlands Area, behind Ethan Allen and
General Electric. Previous owners of the General Electric
facility include Liquid Carbonic Corporation and Herman Nelson,
a private individual, who may have used the Wetlands area as a
disposa. site. The Wetlands area 1is currently owned by
Volkmans/Ethan Allen and 1is located adjacent to their
manufacturing facility.

Acccrding to City of Morrison and IEPA sources, TCE may
have been disposed of 1in these 1landfills over the years
(Newman, 1987). A 103-C Form (Notification of Hazardous Waste
Site) filed by General Electric with the IEPA on June 1, 1981,
lists the disposal of approximately 62,700 gallons of waste
solvents, which may include TCE, at the Whiteside County
Landfill.

TCE contamination of the city water supply wells at
Morrison was discovered during a sampling inventory of
municipal water supplies by the IEPA Division of Public Water
Supplies (Keller, 1987) on December 3, 1986. City Well Nos. 1,

3, and 4 were sampled and analyzed for volatile organic

SEPT/87/C474s/1
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compounds by Method 624. City Well No. 2 has been inoperative
since LCecember 1985 and, therefore, was not sampled in December
1986.

During the December 3, 1986, sampling event TCE was
detected in City Well Nos. 1 and 3 at parts per billion
concentrations. The wells were resampled on December 12, 1986;
TCE was again detected in the samples. The use of City Well
Nos, 1 and 3 was discontinued on December 13, 1986, pending
further investigation. Because of these results, the City of
Morrison contracted Layne-Western of Aurora, Illinois, to
install a pump for testing City Well No. 2. The test pump was
installed to obtain a groundwater sample and to check the
recharge rate of the well. TCE was detected in the groundwater
sample obtained from City Well No. 2 on February 3, 1987.
Because contamination was detected in this sample and the well
had a 1low recharge rate, the test pump was removed on
February 5 and 6, 1987.

Subsequent to the findings of the IEPA sampling event on
December 3, 1986, a meeting was held among Morrison city
officials, the IEPA, and representatives of General Electric on
December 12, 1986. The topic of this meeting was an
underground TCE tank that had been removed from the General
Electric property during the summer of 1986. Soil samples were
not obtained during the tank excavation and removal operations
to document that the tank had not leaked. The IEPA, therefore,
initiated a subsurface investigation to collect soil samples

around the tank vault.

SEPT/87/0474s/1
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On December 19, 1986, the Physical Measurement Unit of the

IEPA drilled two boreholes through the excavated TCE tank

vault. The IEPA split samples with General Electric's
consultant, ©O. H. Materials, Inc. The IEPA analyzed the
samples for volatile organic priority pollutants. 0. H.

Materials analyzed the samples for TCE only. Five soil samples
were collected: three from Borehole No. 1 at depths ranging up
to 15 feet below ground surface, and two from Borehole No. 2 at
depths to 15 feet below ground surface. Borehole 1 was located
at the western edge of the excavated tank area; Borehole 2 was
located at the eastern edge. Water and soil samples from the
pond bekind Volkmans/Ethan Allen building in the Wetlands Area
were also collected at this +time and analyzed by O. H.
Materials; the IEPA analyzed only the water sample. The
results of the analyses were obtained from IEPA files and are
presented in Table 1-1. Measurable concentrations of TCE were
found in the soil samples analyzed by O. H. Materials, but not
by IEPA. TCE concentrations measured by O. H. Materials in the
soil ranged from non-detectable to 526 micrograms per kilogram
(ug/kg). Water from the pond behind Volkmans/Ethan Allen was
found to contain TCE at 6.0 micrograms per 1liter (ug/L) by

IEPA, and 6.77 ug/L by O. H. Materials.

SEPT/87/0474s/1



TRICHELOROETHYLENE CONCENTRATIONS IN WATER AND SOIL FROM

Table 1-1

SITE OF GENERAL ELECTRIC'S TCE TANK

rage

CITY OF MORRISON, ILLINOIS
DECEMBER 19, 1986
TCE_Concentration
Sampling Location Units IEPA** O H Materials*
Water; pond behind Volkmans ug/L 6.0 6.77
Soil; edge of pond behind Volkmans ug/ kg NS 526.0
Soil; B-1 a: 10.0-11.6 feet ug/ kg ND 50.7
Soil; B-1 at 11.6-13.4 feet ug/ kg ND ND
Soil; B-1 at 13.5-15.0 feet ug/kg ND ND
Soil; B-2 at 11.0-13.5 feet ug/kg ND 28.2
Soil; B-2 at 13.5-15.0 feet ug/kg ND 98.3
* Detection limits: Soil - 25 ug/kg, water - 0.1 ug/L.
k& Detection limits: Soil - 1000 ug/kg, water - 1.0 ug/L.
B-1 = Boring number in TCE tank excavation.
NS = Not sampled.
ND = Not detected.

Source: IEPA, 1987.

SEP/87/0173s/
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Remedial investiqation summary

Page 10

The primary objective of this Remedial Investigation is to

evaluate

the nature and extent of environmental contamination

at the Morrison public water supply well field (City Well Nos.

1, 2,

and 3). This investigation was directed at identifying

the source or sources of TCE contamination detected in these

water supply wells. The scope of the project included:

o

performing a record search by reviewing existing
data and acquiring additional information relevant
to past waste disposal practices near the city
wells;

reviewing existing reports and data to identify
general regional and site hydrogeologic conditions;

performing a soil gas survey to locate potential
contaminant sources;

installing, developing, and sampling eight Mathes-
installed monitoring wells to measure the extent
of groundwater contamination;

sampling, on discrete intervals, one deep
monitoring well installed by Mathes adjacent to
the city well field to measure the vertical
gradient of contamination;

sampling City Well Nos. 1, 3, and 4 and the GE
Carnation well for the presence of volatile
organic compounds;

performing field groundwater quality tests on
collected samples (i.e. pH, temperature, specific
conductivity, oxidation/reduction potential) to
ascertain whether proper development of the well
had occurred prior to sampling;

developing and submitting remedial action
alternatives that may be implemented at the site.
(As part of this evaluation, the feasibility of
extending the cement grout around City Well Nos. 1
and 3 was examined.);

SEPT/87/0474s/1



Page 11

o) developing a map of private drinking water wells
in the area near the identified waste disposal
areas; and

o collecting up-gradient and down-gradient water and
sediment samples from Rock Creek, which runs
adjacent to the city, to determine the chemical
quality of water flowing around the site.

These objectives were met as described below. Any changes
to the planned scope due to conditions other than anticipated

are also described.

1. Selected published and open-file hydrogeologic and
environmental information was reviewed and incorporated
into this report.

2. Site investigation work plan, sampling plan, and health and
safety plan documents were prepared and issued to the IEPA
in June 1987.

3. A s0il gas survey across specified areas around the city
was performed in May 1987 in an attempt to identify sources
and/or plumes of organic contamination.

4. A private well survey with the IEPA was performed at
selected locations around the city in June 1987.

5. A subsurface exploration program consisting of eight
geologic test boreholes ranging in depth from 22 to 239
feet was performed during June and July of 1987.

6. Two shallow and five deep groundwater monitoring wells were
instzlled for the determination of piezometric levels and
collection of groundwater samples. Variations from the
original work plan are as follows:

0o one well, G106D, was intended to be a deep, bedrock
well, but was completed at a depth of 22 feet instead
of 125 feet because the water table was encountered
much shallower than anticipated;

o borehole G1l05D was drilled to a depth of 48 feet

instead of the proposed depth of 125 feet because the
hole collapsed in the bedrock at that depth;

SEPT/87/0474s/1
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o borehole G104D was drilled to a total depth of 50 feet
instead of 125 feet because the water table was
encountered much shallower than anticipated;

o borehole G102D was drilled to a total depth of 82 feet
instead of 200 feet because the hole squeezed at 72
feet; and .

o) borehole G101D was drilled to a total depth of 239 feet
because shale was encountered deeper than anticipated.

7. Discrete interval groundwater samples from one deep
borehole, G101D, were collected and analyzed for volatile
organic compounds.

8. Groundwater samples from all Mathes-installed monitoring
wel.s except G103S, which proved to be dry, were collected
and chemically analyzed for HSL compounds by Method 624.
Groundwater quality tests were conducted prior to
collecting samples. Groundwater samples were also
collected from City Well Nos. 1, 3, and 4, and the well
located at the GE Carnation plant. Two surface water and
sediment samples were collected from Rock Creek and one
from the pond behind Ethan Allen. All groundwater and
surface samples were analyzed for HSL volatile organic
compounds by Method 624.

1.4 Overview of report

This report summarizes the results of the Phase I Remedial
Investigation. 1Included in the report are the results of the
field investigation, the data and hazards assessment,
references, supplemental information and analytical results.
The results of the field investigation, data and hazards
assessment, references, and supplemental information are
contained 1in Volume I of this report. Volume II contains
laboratory results from Gulf Coast Laboratory.

The primary purpose of this report is to present relevant
information from the field activities, identify data gaps, and

preliminarily screen potential remedial actions.

SEPT/87/0474s/1
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2 INVESTIGATION SUMMARY

The site investigation was performed according to the scope
of work as described in Section 1.3 of this report. The site
investigation incorporated non-intrusive (soil gas survey and
surface water and sediment sampling) and intrusive (subsurface
geologic investigation and groundwater sampling) techniques in
an attempt to identify potential source areas contributing to
contamination of the city well field (City Wells 1, 2, and 3).
The following sections briefly describe the techniques followed
for conducting the specific investigations. More thorough
descriptions of the techniques may be found in the Site

Investigation Work Plan submitted to the IEPA on June 3, 1987.

2.1 Soil gas investigation

A soil gas investigation was conducted at the Morrison Site
on May 5-8, 1987, by Tracer Research Corporation (Tracer) of
Tuscon, Arizona, under subcontract to Mathes. The objective of
this investigation was to provide information that would
delineate potential sources and areas of volatile organic
compound concentrations in the soil. Soil gas samples were
collected at 60 1locations around the city at depths ranging

from two to five feet (depending on soil type and presence of

water).

SEPT/87/0474s/1
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Analyses by Tracer were made for TCE,
trichlcrotrifluoroethane (F-113), l1,1,1-trichloroethane
(1,1,1-TCA), and tetrachloroethene (PCE).

The results of the soil gas survey, as shown on Figqures 2-1
through 2-6, indicate a potential source area may be located at
the northwest corner of the General Electric building; a
possible plume was defined trending southeast from this
location. Other isolated soil gas anomalies were reported by
Tracer, but obvious trends are not apparent.

The highest concentrations detected at this potential
source 3area were TCE at 5700 and 4800 ug/L in the soil vapor.
These measurements were at sampling locations having
correspcnding HNU readings of 500 and 100 needle deflection
units, respectively. TCE concentrations dropped off rapidly as
distance away from the ©possible source area increased.
Concentrations detected in the s0il gas samples at the
landfilled areas for each of the compounds analyzed did not
exceed 1.0 ug/L. The soil gas investigation report prepared by
Tracer Research Corporation is included in Appendix A of this

report.

2.2 Drilling

A total of eight geologic test boreholes, ranging in depth
from 22 to 239 feet, were drilled by Mathes during the

hydrogeologic investigation. At the completion of test

SEPT/87/0474s/1
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drilling activities, groundwater monitoring wells were
installed in each borehole. The approximate 1location of each
monitoring well is illustrated in Figure 2-6.

The geologic test boreholes were advanced using air rotary
drilling methods. A drilling subcontractor, Earth Scientists,
Inc., of St. Louis, Missouri, provided the exploration
equipment and performed the actual drilling. The site
supervisor, on-site geologist, and health and safety officer
were provided by Mathes. The boreholes were logged by
observation of the drill cuttings by the on-site geologist but
samples were not collected. The geologic sequence for each
test borehole 1is summarized on the appropriate geologic 1log
contained in Appendix B. Interpretations of the geology were
made by the on-site geologist and are based on the performance
of the equipment and the nature of the cuttings brought to the
surface by the drilling tools. The transition zone between
lithologics appears to be gradual. Therefore, the field data

represent both factual and interpretative information.

2.3 Groundwater monitoring well construction

Following drilling activities, groundwater monitoring wells
were constructed in each borehole. The monitoring wells
consist of two-inch diameter, No. 304 stainless steel screen

and riser pipe. Where possible, Schedule-40, flush-thread

SEPT/87/0474s/1
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coupled, PVC pipe was utilized above the water level to
complete the well to the surface. A maximum of fifteen feet of
screen with machine-cut 0.010-inch slots was wused 1in each
borehole. Only 10 feet of screen was used to construct
monitoring well G104S because of the shallow level of the water
table. Stainless steel riser was emplaced above the screen to
the surface, except at boreholes G102D and G104D where PVC
riser was used above 10 feet of stainless riser.

Dept:hs of screened intervals in the wells were chosen so
that the most important stratigraphics/hydrologic units at the
site could be monitored. Some variations from the proposed
screened intervals occurred as a result of subsurface
conditions at the site. Monitoring well G102D was intended to
be screened 125 feet deep, but the hole caved at 72 feet and
the deepest the well could be set was 82 feet. The screened
interval for G103S was intended to intercept the shallow water
in the near-surface soils; however, after constructing the
well, the hole was found to be dry. The screened intervals for
monitoring wells G1l04S and G1l05S were intended to intercept the
shallow water in the surficial soils and were set accordingly.
Monitoring well G1l05D was intended to be set below the water
table in the bedrock, but the hole caved and the well was set
as an interceptor well in the bedrock at a screen interval of
32.2 to 48.1 feet below ground surface. The screened interval
for monitoring well Gl106D was set as intended to intercept the

water table in the rock. Monitoring well Gl01D was set at the

SEPT/87/0474s/1
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most chemically impacted interval, as determined from the
discrete 1interval sampling, which was 1in the bedrock at a
screen interval of 223 to 239 feet below ground surface.

In each monitoring well, the borehole annulus was filled
with filter sand from the base of the screen to three feet
above fthe top of the screen. Above this sand pack, the
borehole annulus was first sealed with a bentonite layer three
feet thick and then filled to the surface with a
bentonite-cement grout. The wells were completed at the
surface with above-ground, locking well protectors.
Construction diagrams for all Mathes installed monitoring wells

are presented in Appendix C.

2.4 Discrete-interval groundwater sampling

Discrete-interval groundwater sampling was performed in
monitoring well G101D on June 20-21, 1987, wusing a dual
straddle packer sampling system. The purpose was to identify
the zone of greatest organic impact by sampling isolated
intervals of groundwater.

The dual straddle packer sampling system consists of two
inflatable rings placed above and below a section of the well
screen. Discrete intervals of groundwater were collected
starting at a depth of 237 feet below ground surface. The
samples were collected at 15 to 25 foot intervals from that

starting point to a depth of 30 feet below ground surface. The
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sampling depth intervals and elevations are presented in Table
2-1. Six samples were collected. Samples were analyzed by
Gulf Coast Laboratories, Inc., (Gulf Coast) of University Park,

Il1linois, for HSL volatile organic compounds by Method 624.

2.5 Composite groundwater sampling

On June 29-30, 1987, groundwater samples were collected
from the Mathes-installed monitoring wells, from the GE
Carnation well, and from City Well Nos. 1, 3, and 4. Prior to
obtaining the samples, the Mathes field personnel measured the
pH, specific conductivity, temperature and oxidation-reduction
potential to verify static conditions of the formation water
prior to sampling. The results of these field tests are
included in Appendix D of this report.

Samples were <collected using a clean, Teflon bailer.
Samples were obtained within 24 hours of well development,
cooled to 4°c immediately after collection, and shipped to
the laboratory on the day of collection. The well development
and water sampling forms are in Appendix D of this report.

Gulf Coast provided the sample containers and the
appropriate preservatives. Strict chain-of-custody procedures
and documentation were followed. The chain-of-custody records
are on file with the IEPA.

Section 6 of this report is a discussion of the results of

this groundwater sampling effort.
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Table 2-1

DEPTH INTERVALS OF DISCRETE-INTERVAL GROUNDWATER SAMPLING

CITY OF MORRISON,
JUNE 20-21,

ILLINOIS
1987

Page 25

Sample Depth* Elevationk*
Number (feet) (feet)

G101D-1 234-211 389.9-412.9
G101D-2 213-190 410.9-433.9
G101D-3 193-170 430.9-453.9
G101D-4 153-130 470.9-493.9
G101D-5 113- 90 510.9-533.9
G101D-6 53- 30 570.9-593.9

* Below ground surface
** Above mean sea level

Source: Mailhes, 1987.
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2.6 Surface water and sediment sampling

Surface water and sediment samples (sample sets) were
collected from Rock Creek and the pond behind Volkmans/Ethan
Allen at the locations shown in the sample location map (Figure
2-6). The samples obtained from Rock Creek include: one sample
set from an up-gradient 1location (S101), and two sample sets
from down-gradient locations (S301 and S302). One sample set
was obtained from the pond (Sz01).

The water samples were collected using a clean, Teflon,
point-scurce bailer so that a composite sample could be
obtained. Field measurements, including pH, specific
conductance, temperature, and dissolved oxygen, were made prior
to collecting the sample. The samples were collected from the
deepest part of the water accessible by wading.

The sediment samples were collected using a modification of
USEPA Method 1II-4; Sampling Sludge or Sediments with a Hand
Corer (USEPA-600/4-84-076, 1984). An undisturbed sample was
collected so that depositional information could be preserved.
The samples were transferred into a sample jar with a
Teflon-lined cap, placed into a cooler and cooled to 4.
The samples were then shipped to Gulf Coast following proper
chain-of--custody procedures, Copies of the sampling
documentation are in Appendix E of this report.

Chain-of-custody records are on file with the IEPA.
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2.7 Private well survey

On July 2, 1987, personnel from Mathes and the IEPA
conducted a survey of private wells located in the vicinity of
the City of Morrison. The survey included contacting owners of
the wells and obtaining information about the construction and
usage c¢f the wells. Table 2-2 presents a list of the owners
contacted, the 1locations of the wells, and any information

supplied by the owner.

2.8 Miscellaneous field tests and measurements

The miscellaneous field tests and measurements listed below
were performed by Mathes environmental personnel or Mathes

subcontractors during the course of the site investigation.

1. Geologic test borehole/monitoring well elevations and creek
sampling point elevations were measured by surveying to
0.01-foot vertical accuracy. L. F. Van der Schaff
Surveyors of Morrison, Illinois, performed the survey.
Horizontal control was not surveyed.

2. Land surface and top of the well riser pipe and steel
protector casing at each Mathes monitoring well were also
surveyed by L. F. Van der Schaff Surveyors. The elevations
of the top of the riser pipe and protector casing, and the
creek sampling locations were surveyed to the nearest 0.01
foot. Land surface elevations were surveyed to 0.1 foot
accuracy.

3. The depth to groundwater was measured at the time of
completion of each borehole, after well installation, and
prior to well development and sampling.

4. The total depths of the wells were measured to the nearest
0.1 foot using a clean, weighted tape.
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Table 2-2
PRIVATE WELL SURVEY LIST

CITY OF MORRISON, ILLINOIS
JULY 2, 1987

Owner's Approximate Well Information
Location Nunmber Name/Address Location Supplied by Owner

Drilled Well TD-40°

Basement Pump

Rusted

Tested by
Chicago-EPA

Tested by Health
Dept.

Well TD-Unknown
Well Located by Barn
(Northside)

No Well Information

No Well Information?

Well TD-Approximate-
70"
Cased-depth unknown

No Well Information?

No well information

New Well
11 or 12 years old

TD = Total depth of well.

Note: Wells surveyed by Kerry Keller of IEPA and Craiq Maxeiner of John Mathes
& Associates, Inc., on July 2, 1987,
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3 SAMPLE ANALYSIS

Groundwater samples for chemical analysis were collected
from all wells except G103S, which did not yield sufficient

water. Soil samples were not collected from any location.

3.1 Groundwater sample chemical analysis

The various types of groundwater samples were analyzed

differently as described below.

3.1.1 Discrete-interval groundwater samples

The six discrete-interval groundwater samples collected

from monitoring well G101D on April 29, 1987 were analyzed by

Gulf Coast for HSL volatile organic compounds. These samples

were analyzed according to USEPA Method 624 (GC/MS).

3.1.2 Composite groundwater samples
Gulf Coast analyzed the groundwater samples collected

during this 1investigation from the eight monitoring wells

installed by Mathes, the GE Carnation well, and City Well Nos.
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1, 3, and 4. In addition, a duplicate sample (Gl05D-DUP) from
monitoring well G105D, two trip Dblanks, and one Dbailer
(sampling) blank were analyzed for QA/QC purposes.

The groundwater samples collected from the monitoring wells
installed by Mathes were analyzed for HSL compounds. USEPA
Method 624 (GC/MS) was followed for the organic compounds and
USEPA Method 6010 (ICAP) was followed for the inorganic
elements. The samples from the city wells and from the GE
Carnation well were analyzed for only HSL volatile organic
compounds, according to USEPA Method 624 (GC/MS). 1In addition,
a National Bureau of Standards (NBS) 1library search was
performed to identify any additional volatile organic compounds
detected during the analysis. The analytical results are
presented in Section 6 of this report.

General water quality parameters were measured prior to and

during sampling events by Mathes field personnel.

3.2 Surface water and sediment sample chemical analysis

The surface water and sediment samples collected from Rock
Creek and from the pond behind Volkmans/Ethan Allen on June 30,
1987, were analyzed by Gulf Coast for HSL volatile organic

compounds using USEPA Method 624 (GC/MS).
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4 REGIONAL HYDROGEQOLOGY

The hydrogeology in the vicinity of Morrison and throughout
Whiteside County consists of a complex relationship between
surficial unconsolidated deposits and underlying Dbedrock.
Multiple episodes of erosion and deposition caused by several
glacial advances and retreats throughout the area have
interacted to form the ©present surface and subsurface
features. (Local and site specific conditions pertaining to

the Morrison site are presented in Section 5-Site Hydrogeology.)

4.1 Geomorphology

The City of Morrison is physiographically situated in the
Rock River Hill Country Area of the Till Plains Section of the
Central Lowland Province. Morrison 1is 1located just north of
the Rock River and Green River Lowlands area on the south edge
of an Iilinoian ground moraine. The line that separates the
southern lowlands from the northern hills and plains
corresponds to an Early Woodfordian (Wisconsin) glacial end
moraine as shown, along with the regional geology, in Figure
4-1.

The current geomorphological features in the area have been
formed primarily by the advance and retreat of Illinoian, and
to a lesser extent Wisconsin, glaciers. These features consist

of exposed Silurian dolomite bedrock and thin glacial drift
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plains to the north of Morrison and outwash sand-and-

gravel-filled valleys to the south.

4.2 Geology

The uppermost geologic materials in the Morrison area are
reported to vary from windblown silts (loess), sands, clays,
and glacial drift, to localized areas of exposed bedrock. The
Illinoian-stage gqround moraine drift (Glasford formation)
consists of materials ranging from fine-grained till to sand
and gravel. The sand and gravel are glacial outwash valley
fill deposits and are locally underlain by a 1layer of
fine-grained till, especially 1in areas where the bedrock
surface elevation is lower than approximately 575 feet (Foster,
1956).

Unccnsolidated deposits in the Morrison area range in
thickness from a maximum of 100 feet in the upland areas to
greater than 200 feet in lowland areas. In the upland areas,
as much as 25 feet of Wisconsin loess may overlie bedrock or
thin layers of glacial drift.

Figqure 4-2 illustrates a generalized stratigraphic section
representative of the Morrison area. The uppermost bedrock
units are Silurian age dolomites (Niagaran and Alexandrian).
These dolomites, which are typically fractured and cherty, are
separated f rom the underlying Cambrian and Ordovician

sandstones and dolomites by Ordovician-age Maquoketa shales.
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The Ordovician and Cambrian formations consist of approximately
50 percent sandstones and consecutively lesser percentages of
dolomites, limestones, and shales.

In Whiteside County, these formations dip gently to the
southwest at approximately 25 feet per mile (Foster, 1956).
They remain relatively flat-lying and intact eastward to the
Sandwich fault zone in northeastern Lee County.

Based on the log of approximate geologic conditions from

the City Well No. 3, the geologic succession is as follows:

Formation or Material Base Elevation* Thickness
Glacial drift (Glasford) 92 feet 92 feet
Silurian Dolomite 255 feet 163 feet
Maquoketa Shale 443 feet 188 feet
Galena Dolomite 791 feet 348 feet
St. Peter Sandstone 918 feet 127 feet
Trempealeau Dolomite 1,485 feet 567 feet
Galesville Sandstone 1,620 feet 135 feet

*Above mean sea level.

4.3 Groundwater hydrology

Figure 4-2 illustrates the relationship between the
previously described geologic units and the hydrologic units in
the vicinity of Morrison. Significant water bearing units
include unconsolidated deposits (loess, sand and gravel valley
£fill, and glacial drift), Silurian-age dolomite, and

Cambrians/Ordovician-age sandstones and dolomites.

SEPT/87/0474s/1



Page 36

The unconsolidated deposits and the underlying Silurian
dolomites form one hydrologic wunit where the fine-grained
glacial 1lodgement till has been eroded or was not deposited.
In these areas, the fractured dolomites may be a highly
prolific aquifer receiving recharge from the overlying
saturated unconsolidated materials. In upland areas where the
surficial glacial-related deposits are thin, the unconsolidated
materials are usually not an adequate source of groundwater
when underlain by lodgement til:. The most prolific aquifers
in the area are hosted by thick deposits of sand and gravel
located along the Rock and Green River valleys, and along the
Rock Creek valley south of Morrison. Some groundwater wells in
Whiteside County have penetrated 200 to 300 feet of outwash
sands and gravels and have allowed safe yields in the range of
600 to 1000 gallons per minute.

Groundwater encountered in the Silurian dolomites (where
separated from the overlying water-bearing deposits by
fine-grained till) is considered usable for domestic or farm
use. The wells must intercept fractures in the dolomites that
are water-bearing. The underlying Maquoketa shale is rarely
used for a water supply, and then only in areas far to the
northeast of Morrison where the Silurian dolomites are not
present and the glacial deposits directly sit on fractured
shales. For areas in and surrounding Morrison, the Maquoketa
shale is considered non-water-bearing and a confining unit.

At depths below the Maquoketa shale, several formations are

considered prolific aquifers. The most prolific aquifer is the
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Cambrian-age Ironton-Galesville sandstone. Other formations
also ccnsidered prolific include, from youngest to oldest, the
Ordovician-age Galena-Platteville dolomite, Glenwood-St. Peter
sandstone, Trempealeau dolomite, and the Cambrian-age Mt. Simon
sandstone. No major confining layer exists in the
Cambriaia/Ordovician-age formations and in most areas these are

considered one hydrologic unit.
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5 SITE HYDROGEOLOGY

5.1 Geology

The shallow geologic sequence in the City of Morrison
consists of unconsolidated Pleistocene-age glacial and alluvial
deposits overlying a highly irreqular Silurian Dbedrock
surface. Bedrock units identified on-site include Silurian-age
Niagaran-Alexandrian dolomite overlying Ordovician-age
Maquoketa shale.

Table 5-1 presents selected monitoring well and geologic
data compiled from the monitoring well test boreholes installed
by Mathes, from well 1logs of the city wells and the GE
Carnation well, and from six test boreholes drilled by the City
in 1954 for the purpose of 1locating potential water supplies
for the city.

Figure 5-1 is a map showing the locations of generalized
hydrogeclogic cross sections at the site. Cross Sections A-A'
(Figure 5-2) and B-B' (Figure 5-3) are oriented approximately
northwest-southeast along transects in the southern and
northern portions of the city, respectively. In the southern
portion of the city, the uppermost geologic units are sands and
gravels and glacial drift (see Figure 5-2). The glacial drift
is reported to include silts and clays as well as sand and
gravel deposits (Foster, 1956). (Because samples were not
obtained by Mathes during drilling, a distinction cannot be

made between sands and gravels of alluvial versus glacial
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MONITORING WELL AND GEOLOGIC INFORMATION
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CITY OF MORRISON, ILLINOIS
JULY, 1987
Ground Total Water Top of Top of
Well Surface Depth Level Rock Shale Screened
Number Elev. Elev. Elev.* Elev. Elev. Interval
G101D 623.9 384.9 612.6 607.9 386.9 384.9-400.9
(239) (11.3) (16) (237) 16 %%
G102D 711.7 612.7 638.3 656.2 N/A 629,.5-645.4
(99) (73.3) (55.5) N/A 15.9%%
G103S 696.7 664.7 DRY 665.9 N/A 669.2-685.2
(32) (30.8) N/A 16 k%
G104S 624.3 600.4 614.4 605.3 N/A 606.6-617.1
(23.9) (9.8) (19) N/A 10.5%%
G104D 624.6 574.6 615.5 605.6 N/A 575.6-591.6
(50) (9.1) (19) N/A 16 k%
G105S 634.2 581.2 621.1 N/A N/A 610.2-626.2
(53) (13.1) N/A N/A 16 &%
G105D 642.1 586.2 619.5 623.1 N/A 594.0-609.9
(55.9) (22.6) (19) N/A 15,.9%%
G106D 632.4 604.4 622.9 628.4 N/A 609.9-625.9
(28) (9.4) (4) N/A 16 %%
CwWw 1 625 N/A 610 400 @ -
(-1645) N/A (15) (225) e
Cw 3 640 562 551 383 e
(-1625) (78) (89) (257) W e
CW 4 715 535 651 347 e
(-1769) (180) {64) (368) =~
GE 670 610 570 363 000 e
WELL (-1101) (60) (100) (307) -
TH1 640 564 N/A 565 N/A e
(76) N/A (75) N/A e
TH2 645 492 N/A 493 N/A e
(153) N/A (152) N/A e
TH3 635 605 N/A 627 N/A e
(30) N/A (8) N/A e
TH4 635 585.5 N/A 587 N/A e
(49.5) N/A (48) N/A = e
THS 630 600 N/A 616 N/A = e
(30) N/A (14) N/A = e
TH6 625 552 N/A 5527 N/A e
(73) N/A (737?) N/A = e
* = Measured prior to sampling.
* & = Lengtl. of screen interval.
CW 1 = City Well.
G101D = Mathes-installed wells.
N/A = Data rot available.
TH1 = City test borehole.
Note: Elevations are in feet above mean sea level. All numbers in

parentheses are in feet below ground surface.
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origin at these locations). Bedrock apparently lies below and
in contact with the sand and gravel deposits.

Wind blown deposits of fine-grain silt (loess) are the
uppermost geologic unit found in the northern portion of the
city. These deposits occur on the hilltops in the areas of
higher elevation (Figure 5-3). In general, the loess unit
ranges .n thickness from 25 to 50 feet in this area. The loess
is described as a calcareous, brown, clayey silt that contains
some traces of sand. Underlying the loess is approximately ten
feet of a fine-grained till. The till is described as a brown
to red-brown silty clay that is calcareous in nature. The
bedrock lies below the till in areas of higher elevation.

Bedrock below the City of Morrison consists primarily of
limestone and dolomite wunits belonging to the Silurian-age
Niagaran-Alexandrian dolomite formation. Niagaran-Alexandrian
dolomite 1is described as being 1light gray to brown in
appearance, with abundant c¢racks and openings, and contains
hard chert fragments in many places.

The irreqular nature of the top of bedrock across the city
can be cbserved on Figure 5-4. More than 75 feet of relief is
present on this surface. The elevation above mean sea level
(AMSL) of the bedrock surface ranges from almost 666 feet to
approximately 493 feet. As can be seen from Figure 5-4, the
bedrock surface is irregular. Using bedrock elevations from
Mathes wells G102D (in the northern portion of the site) and

Gl101D (in the southern portion of the site), a slope of
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6.011 feet per feet or 56 feet per mile was calculated across
the site.

Regional information (Foster, 1956) suggests that the area
in the vicinity of Morrison is part of the ancient drainage
system of the Mississippi River and possibly Rock River. The
current topography of the bedrock surface has probably been
influenced by the major river systems, and the present drainage
is a reflection of ancient alluvial or preglacial valleys that
have incised the area. For this reason it may be very
difficult to predict, without further studies, the topography
of the bedrock surface at any location.

Changes in bedrock topography appear to occur in the area
just north of Volkmans/Ethan Allen and the General Electric
facility, and at City Well No. 3. During drilling operations
behind Volkmans/Ethan Allen and the GE facility, Mathes did not
encounter bedrock after drilling to an elevation of 581 feet
AMSL at borehole 1location G105S. However, bedrock was
encountered in the 1954 Test Borehole No. 4, which apparently
was drilled in the 1immediate vicinity of G105S, at an
approximate elevation of 587 feet AMSL (Fiqure 5-5.) The
elevation for the 1954 Test Borehole No. 4 1is approximate
because it was taken from the Morrison topographic map and not
surveyed. Another apparent change in the bedrock surface is in
the vicinity of the city well field. Bedrock was encountered
in G101l and in City Well No. 1 at elevations of 608 and
approximately 610 feet AMSL, respectively, but was encountered

at approximately 551 feet AMSL in City Well No. 3 (less than
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300 feet away). These fluctuations in elevation indicate the
extreme variability of the bedrock surface.

The Niagaran-Alexandrian dolomite is underlain by
Ordovician-age Maquoketa shale at elevations ranging from 347
to 400 feet AMSL. Figure 5-5 presents the elevations of the
top of the Maquoketa shale formation at those 1locations in and
around the city where data is available. The information
suggests that the surface of the shale unit is sloping to the
northeast. Using approximate information from City Well No. 4
(in the northern portion of the site) and from City Well No. 1
(in the southern portion of the site), the slope of the
Maquoketa shale surface beneath the City of Morrison is
approximnately 0.013 (67 feet per mile). Information reported
by Foster (1956) indicates that the Maquoketa shale is dipping
southwest at 15 feet per mile on a regional basis, suggesting
that the surface of the shale unit at Morrison may represent a
local disconformity or a nonconformable erosional surface.

The Maquoketa shale 1is <considered a confining unit,
separating the dolomite units above from the dolomite units
(Galena-Platteville Formation) below. Information from the
city wells indicate the average thickness of the Maquoketa
shale ir the wvicinity of Morrison is about 200 feet. The shale
is bluish-gray in color, although in some zones it is reported
to be greenish-gray. The Maquoketa formation contains weak
zones of shale that are subject to swelling, as well as dense
sublithographic zones that are tight and competent. Records

from the city wells also report the formation to contain thin
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zones of fine to very fine dolmite and dolomitic shale. Both
calcareous and non-calcareous shales were reported to be

present.

5.2 Groundwater hydrology

The hydrologic units described in this section are based on
a very limited data base. Much of the information gathered to
date, however, appears to be consistent with the conceptual
model of the regional hydrology.

The hydrologic units beneath the City of Morrison include a
shallow, unconfined aquifer and a deep aquifer. The shallow
aquifer includes sands and gravels overlying
Niagaran-Alexandrian dolomite in the southern portion of the
site, and this aquifer is present in at least the
Niagaran-Alexandrian dolomite in the northern portion of the
site. It is not known whether this aquifer (or other aquifers)
are present in the surficial soils (glacial drift) overlying
this dolomite formation in the northern portion on the site. A
deep aquifer is present in the Ordovician and Cambrian rocks
below the confining Maquoketa shale unit. The hydraulic
characteristics of this aquifer are not known.

Hydrogeologic Cross Sections A-A' (Figure 5-3) and B-B'
(Figure 5-4) 1illustrate the relationships between groundwater
levels and the associated geologic units. Also presented on

these cross sections are the groundwater levels measured in the
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early 1950's in the city wells. The groundwater levels
observed in the early 1950's indicate aquifer conditions in the
city wells were under confined, artesian conditions at that
time. Table 5-2 presents groundwater level data collected on
June 30 through July 3, 1987, from the present monitoring well
network and lists the geologic unit monitored by each well,

Based on the information obtained from the monitoring well
network and presented in Fiqure 5-2, there does not appear to
be a perched water table in the surficial sand and gravel
deposits separate from the shallow unconfined aquifer in the
Niagaran-Alexandrian dolomite in the southern portion of the
site. An analysis of water 1level elevation data indicates a
strong degree of hydraulic connection probably exists between
the sand and gravel units and the underlying
Niagaran-Alexandrian dolomite formation. No confining 1layer
was identified as separating the sand and gravel from the
bedrock units. Recharge to this shallow aquifer is from direct
rainfall infiltration, the areal extent of which is unknown,
but is believed to be present over the entire site.

Information is currently insufficient to identify whether a
perched water table is present to any extent in the northern
portion of the site, where the less permeable silts and clays
occur. Groundwater was not encountered during the groundwater
sampling event at 1location G103S, which is screened in the
glacial drift (loess and till units). However, groundwater was
encountered in the loess at this location during drilling at a

depth of 20 feet below ground surface.
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Table 5-2
GROUNDWATER DATA*
CITY OF MORRISON, ILLINOIS
JUNE 30 - JULY 3, 1987
Groundwater Levels*k

Groundwater Screened Interval
Monitoring Depth Below Geologic

Well Land Surface Elevationk* Unit

G101D 11.3 612.6 Lower Niagaran dolomite

G102D 73.3 638.3 Upper Niagaran dolomite

G103S DRY DRY Loess

G104S 9.8 614.4 Sand and gravel

G104D 9.1 615.5 Upper Niagaran dolomite

G105S 13.1 621.1 Sand and gravel

G105D 22.6 619.5 Upper Niagaran dolomite

G106D 9.4 622.9 Upper Niagaran dolomite

* Data in feet below ground surface.
** Groundwater levels were measured prior to sampling the wells.
*%% Elevations are in feet above mean sea level (AMSL).

SEP/87/0173s/1

50



Page 51

The configuration of the groundwater surface for the
shallow unconfined aquifer in the southern portion of the site
is shown on Figure 5-6. The groundwater surface appears to
have a fairly constant gradient to the southeast of 0.003 feet
per feet or 16 feet per mile. The actual direction of flow,
however, 1is believed to be towards the creek. Because
information is limited in the northern portion of the site, the
actual configquration of the groundwater surface across the
entire site could be noi: estimated.

Accurate groundwater flow velocities could not be
calculated from the 1limited amount of information collected
during the 1investigation. However, observations were made
during the drilling and well development activities that allow
assumptions to be made concerning the hydraulic properties of
the aquifer. Observations during drilling indicated that large
volumes of water were accumulating as the Dboreholes were
advanced, and rapid recharge occurred during well development.
Based on these field observations and groundwater parameters
obtained from Freeze & Cherry (1979), a value of 0.15 is
assumed as the effective porosity and values of 0.28 to 2.8
feet per day are assumed for the hydraulic conductivity. Using
these values and a groundwater gradient of 0.0031, the
groundwater velocity is believed to be in the range of 2.1 to

21.3 feel: per year.
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6 GROUNDWATER QUALITY

Groundwater samples were collected from eight monitoring
wells installed by Mathes, from the GE Carnation well, and from
the City Well Nos. 1, 3, and 4 between June 30 and July 3,
1987. The samples were analyzed by Gulf Coast. The
groundwater samples collected from the eight Mathes-installed
monitoring wells were analyzed for USEPA Hazardous Substances
List compounds (HSL). The groundwater samples collected from
the city wells and from the GE Carnation well were analyzed for
HSL volatile organic compounds only. In addition, a National
Bureau of Standards (NBS) 1library search was performed to
identify any other volatile compounds. Groundwater samples
from discrete vertical intervals were collected from monitoring
well G101D and analyzed for volatile organic priority pollutant
compounds in an attempt to identify the most impacted vertical

zone.

6.1 Discrete-interval groundwater samples

A total of five volatile organic compounds, TCE,
1,1,1-trichloroethane (1,1,1-TCA), methylene chloride, toluene,
and acetone, were detected in the discrete-interval groundwater
samples collected from monitoring well G1l0l1D. The results of
this sarpling event are presented in Table 6-1. One of the

compounds detected, acetone, was also detected in the trip
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Table 6-1

DISCRETE-INTERVAL GROUNDWATER SAMPLING RESULTS
VOLATILE ORGANIC COMPOUNDS

CITY OF MORRISON, ILLINOIS
JUNE 20-21, 1987

Page 54

Relative
Vapor Concentration (ug/L)
Sample Depth Conc. Detection
Number (ft.) {NDU) Compound Measured Limit
G101D-1 234-211 3 Methylene 42 5
chloride
Acetone 17 B 10
TCE 140 5
Toluene 4 J 5
G101D-2 213-190 1.5 Acetone 11 B 10
TCE 110 5
Toluene 2 J 5
G101D-3 193-170 0 Acetone 15 B 10
TCE 53 5
G101D-4 153-130 0 Acetone 12 B 10
1,1,1-TCAa 5 5
TCE 55 5
G101D-5 113- 90 0 Acetone 13 B 10
TCE 70 5
G1l01D-6 53- 30 0 Acetone 3 JB 10
TCE 36 5
Trip
Blank - - Acetone 8 JB 10
NDU = needle deflection units measured with HNU.
B = Compound was also found in the blank.
J = Estimated value, below detection limits.
TCE = I'richloroethene
1,1,1-TCA = 1,1,1-Trichloroethane
NOTE: Only compounds detected in the samples are listed.

Source: Mathes, 1987.
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blank and is therefore considered a laboratory contaminant.
The otker four detected compounds range in concentration from 5
ug/L to 140 ug/L.

Methylene chloride and 1,1,1-TCA were each found in only
one sample during the discrete-interval sampling event.
Methylene chloride was detected at a concentration of 42 ug/L
from the interval between 211-234 feet. The compound 1,1,1-TCA
was detected in the interval between 130-153 feet at a
concentration of 5 ug/L. Toluene was tentatively identified in
two of the samples at concentrations of 2 and 4 ug/L in the
intervals from 190-213 and 211-234 feet, respectively.

TCE was detected in all samples collected during the
discrete-interval sampling event. In general, the
concentrations of TCE increased with depth. The greatest
concentratibns (110 and 140 ug/L) were measured in the samples

collected from 190-213 and 211-234 feet, respectively.

6.2 Ccmposite groundwater samples

Analytical results for the composite groundwater samples
are reported separately in the following sections for volatile
organic compounds, semi-volatile organic compounds, and

inorganic compounds.
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6.2.1 Volatile organic compounds

Table 6-2 is a 1list of the volatile organic compounds
detected in the groundwater samples collected from Mathes
wells, the GE Carnation well, and City Well Nos. 1, 3, and 4.
A total of ten different compounds were identified. Both
acetone and methylene chloride were identified in the bailer
blank and in one of the two trip blanks. These two compounds
are considered laboratory contaminants.

All of the eight remaining compounds were detected in the
sample from monitoring well G105D, which is 1located on the
southwest side of the General Electric facility. (Some of
these compounds were detected at other locations also.) The
duplicate sample from Gl05D contained three of these eight
compounds, in similar concentrations. The compounds found 1in
the greatest concentrations include TCE and 1,1,1-TCA. TCE
concentrations of 14,000 and 16,000 ug/L were reported.
Concentrations of 14,000 and 17,000 wug/L 1,1,1-TCA were
detected in the sample and duplicate sample from G1l05D,
respectively. Concentrations of 1,800 and 2,200 ug/L
1,1-dichloroethene were also measured in the sample and
duplicate sample from Gl05D, respectively. Volatile organic
compounds were not found in the sample from the shallow
monitoring well G105S, which is located on the southwest end of
the Volkmans/Ethan Allen facility.

TCE was also detected in the samples from monitoring well

G101D and from City Well Nos. 1 and 3. Concentrations range

SEPT/87/0474s/1



Table 6-2

COMPOSITE GROUNDWATER SAMPLING RESULTS
VOLATILE ORGANIC COMPOUNDS

CITY OF MORRISON,
JUNE 29-30,

ILLINOIS
1987
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Concentration (ugq/L)

Sample Detection
Number Compound Measured Limit
G101D Acetone 743 10
TCE 52 B 5
G102D Acetone 5 JB 10
G104S (None) BDL -
G104D (None) BDL -
G105S Acetone 5 JB 10
Methylene chloride 3J 5
G105D Acetone 18 B 10
Methylene chloride 26 5
1,1-Dichloroethane 12 5
1,2-Dichlorcethane 16 5
1,1-Dichloroethene 1,800 D 500
1,2-Dichloroethene 57 5
Chloroform 2 J 5
1,1,1-TCA 14,000 D 500
TCE 14,000 D 500
Tetrachloroethene 9 5
G105D Acetone 500 JB 1000
(Duplicate) Methylene chloride 200 J 500
1,1-Dichloroethene 2,200 500
TCE 16,000 500
1,1,1-TCA 17,000 500
G106D (None) BDL -
GE Well Acetone 100 B 10
Methylene chloride 5 )
1,1,1-TCA 40 5
Tetrachloroethene 2 d 5
City Well No. 1 1,2-Dichloroethene 4 J 5
TCE 620 D 50
1,1,1-TCA 3J 5
Tetrachloroethene 2 J 5

oGw
nnou

factor.
BDL
TCE
1,1,1-TCA
Note:

N

SEP/87/0173s/1

Estimated value,

Below detection limit.
Trichloroethene

1.,1,1-Trichloroethane
Only compounds detected in the samples are listed.

Compound was also found in the blank,
below detection limits.
Compound was identified in an analysis at a secondary

dilution



Table 6-2, Continued

COMPOSITE GROUNDWATER SAMPLING RESULTS
VOLATILE ORGANIC COMPOQUNDS

CITY OF MORRISON,
JUNE 29-30,

ILLINOIS
1987

Page 58

Concentration (uq/L)

Sample Detection
Number Compound Measured Limit
City Well #3 1,2-Dichloroethene 6 5
TCE 53 5
City Well #3 1,2-Dichloroethene 6 5
(Duplicate) TCE 56 5
City Well #4 (None)
Bailer blank Acetone 9 JB 10
Methylene chloride 5B 5
Trip Blank #1 Acetone 5 JB 10
Methylene chloride 5B 5
Trip Blank #2 (None) BDL -

B = Compound was also found in the blank.

J = Estimated value, below detection limits.

D = Compound was identified in an analysis at a secondary
factor.

BDL = Below detection limit.

TCE = Trichloroethene

1,1,1-TCA = 1,1,1-Trichloroethane

Note: Only compounds detected in the samples are listed.

Source: Mathes,

SEP/87/0173s/1
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from 620 ug/L in City Well No. 1 to 53 ug/L in City Well No.
3. A concentration of 52 ug/L TCE was reported in the sample
from G101D.

Figure 6-1 ©presents Cross Section A-A‘ showing the
relationship between screened intervals in the wells in the
southern portion of the site and the concentrations detected.
The highest concentrations of volatile organic compounds were
detected in the monitoring well located on the southwest end of
the GE facility (G105D), which is screened at a depth of 32.2
to 48.1 feet. Concentrations of TCE and related compounds are
also present in the City Well Nos. 1 and 3, and in the GE
Carnation well. These wells are screened at much deeper depths
than the Mathes wells, indicating the wvolatile organic
compounds may be migrating vertically downward into the
bedrock. Volatile organic compounds were not detected in any
of the shallow monitoring wells, suggesting that the shallow

unconsolidated deposits may not be significantly impacted.

6.2.2 Semi-volatile organic compounds

Table 6-3 is a 1list of the results of the semi-volatile
organic analyses performed on the samples obtained from the
Mathes monitoring wells. Two compounds were tentatively
identified: bis (2-ethylhexyl) phthalate and 2-cyclohexen-
l-one. Both of these compounds were detected at concentrations

below the actual detection 1limits for the analytical method

SEPT/87/0474s/1
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Table 6-3
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COMPOSITE GROUNDWATER SAMPLING RESULTS

SEMI-VOLATILE ORGANIC COMPOUNDS

CITY OF MORRISON, ILLINOIS
JUNE 29-30, 1987

Concentration (ug/L)

Sample Detection
Number Compound Measured Limit
G101D Unknown 6.7 J
Unknown 58 JB
Unknown 14 JB
Unknown 9.6 JB
Gl02D bis(2-Ethylhexyl) 2.0 J 10
hthalate
Unknown 27 JB
G104S* bis(2-Ethylhexyl) 1.3 J 10
hthalate
Unknown 5.3 J
Unknown 23 J
Unknown 4.9
Unknown 13 JB
Unknown 10 J
G104D 2-Cyclohexen-1l-one 5.4 JB
Unknown 8.2 JB
Unknown 14 JB
G105S8 bis(2-Ethylhexyl) 1.2 J 10
hthalate
Unknown 6.9 J
Unknown 57 J
Unknown 30 JB
Unknown 5.7 4
G105D bis{(2-Ethylhexyl) 1.04J 10
phthalate
Unknown 23 JB
Unknown 8.5 J
G105D bis(2-Ethylhexyl) 1.3 J 10
(Duplicate) hthalate
Unknown 39 JB
Unknown 9.4 J
G106D bis(2-Ethylhexyl) 2.4 4 10
phthalate
Unknown 5.9 J
Unknown 4.8 JB
Unknown 25 JB
Unknown 5.7 JB

B Compound was_also found in the blank.
J Estimated value, below detection limits.
* Results reported are those for re-extracted sample.

Note: Only compounds detected in the samples are listed.

Honn

Source: Mathes, 1987.
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and, therefore, are reported as tentatively identified
compounds. These  compounds are commonly identified as

laboratory contaminants.

6.2.3 Inorganic compounds

The results of the inorganic analyses performed by Gulf
Coast using USEPA Method 6010 on the groundwater samples
collected from the Mathes wells are presented in Table 6-4,
Only dissolved inorganic compounds are reported by Mathes and
discussed. Also included in this table are the Primary
Drinking Water Standards and State of Illinois Standards for
the detected compounds.

No federal standards for inorganic compounds were exceeded
in any of the sample analyses. State of Illinois standards for
iron, manganese, silver, and copper were exceeded in samples
from certain locations.

The State standards for iron (1.0 mg/L) and manganese (0.15
mg/L) were exceeded in samples from locations G104S (16.9 mg/L
iron, 1.78 mg/L manganese), G1l05S (22.0 mg/L 1iron, 3.41 mg/L
manganeses), and Gl06D (21.1 mg/L iron, 0.911 mg/L manganese).
The State standard for silver (0.005 mg/L) was exceeded in the
sample from 1location G104D (0.029 mg/L). The State standard

for copper (0.02 mg/L) was exceeded in the sample from location

G105S (0.032 mg/L).

SEPT/87/0474s/1
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Table 6-4

COMPOSITE GROUNDWATER SAMPLING RESULTS
INORGANIC COMPOUNDS

CITY OF MORRISON, ILLINOIS
JUNE 29-JULY 3, 1987

Federal Illinois
Measured Drinking Water Drinking Water

Sample Concentration Standards* Standards¥*
Number Compound (mg/L) (mg/L) (mg/L)
G101D Antimony 0.050 R

Arsenic 0.004 R 0.05

Barium 0.033 1.0

Iron 0.158 1.0

Lead 0.012 0.05

Manganese 0.021 0.15

Nickel 0.020 1.0

Selenium 0.006 R 0.01

Zinc 0.013 1.0
G102D Aluminum 0.356

Barium 0.068 1.0

Iron 0.797 1.0

Lead 0.034 0.05

Manganese 0.053 0.15

Zinc 0.031 1.0
G104S Aluminum 13.2

Arsenic 0.007 R 0.05

Barium 0.279 1.0

Iron 16.9 1.0

Lead 0.024 0.05

Manganese 1.78 0.15

Nickel 0.121 1.0

Vanadium 0.011

Zinc 0.094 1.0
G104D Barium 0.051 1.0

Iron 0.346 1.0

Lead 0.014 0.05

Manganese 0.067 0.15

Silver 0.029 0.05 0.005

Zinc 0.021 1.0
G105S Aluminum 12.3

Arsenic 0.007 R 0.05

Barium 0.221 1.0

Chromium 0.015 0.05

Cobalt 0.020

Copper 0.032 0.02

Iron 22.0 1.0

Lead 0.028 E 0.05

Manganese 3.41 0.15

Nickel 0.031 1.0

Vanadium 0.025

Zinc 0.124 1.0

SEP/87

Primary Drinking Water Standards.

Standards shown are from Illinois Administrative Code, Title 35,
Subtitle C, Chapter 1, Part 301 (General Water Use and Public Water
Supply). _Standards are shown only where a federal standard does not
exist cr is higher.

Spike recovery was not within control limits.

Concentrations exceed calibration range of the instrument for this
specific analysis. '

Only dissolved inorganic compounds detected in the samples are listed.

/0173s/1
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Table 6-4, Continued

COMPOSITE GROUNDWATER SAMPLING RESULTS
INORGANIC COMPOUNDS

CITY OF MORRISON, ILLINOIS
JUNE 29-JULY 3, 1987

Federal Illinois
Measured Drinking Water Drinking Water

Sample Concentration Standards¥ Standards#**
Number Compound (mg/L) (mg/L) {mg/L)
G1l05D Barium 0.060 1.0

Chromium 0.012 0.05

Iron 0.122 1.0

Lead 0.008 0.05

Manganese 0.032 0.15
G105D Aluminum 0.091
(Duplicate) Barium 0.060 1.0

Chromium 0.026 0.05

Iron 0.226 1.0

Lead 0.004 0.05

Manganese 0.057 0.15

Zinc 0.012 1.0
G106D Aluminum 8§.71

Arsenic 0.013 R 0.05

Barium 0.142 1.0

Cadmium 0.003 0.01

Copper 0.045

Iron 21.1 1.0

Lead 0.020 0.05

Manganese 0.911 0.15

Nickel 0.051 1.0

Vanadium 0.018

Zinc 0.055 1.0

Primary Drinking Water Standards.

»
»
it

Standards shown are from Illinois Administrative Code, Title 35, Subtitle
C. Chapter 1, Part 301 (General Water Use and Public Water Supply).
Standards are shown only where a federal standard does not exist or is
higher.

R = Spgke recovery was not within control limits.

E = Concentrations exceed calibration range of the instrument for this

specific analysis.
Note: Only dissolved inorganic compounds detected in the samples are listed.
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7 SURFACE _WATER QUALITY

Surface water and sediment samples were collected from Rock
Creek and from the pond behind Volkmans/Ethan Allen during the
sampling event on June 29-30, 1987. Three samples were
collected from Rock Creek and one from the pond behind
Volkmans/Ethan Allen. The samples were analyzed for HSL
volatile organic compounds only and were analyzed using Method

624.

7.1 Surface water sampling results

Each compound identified in the samples was either
identified at concentrations lower than the detection limit or
was detected in the blank. 1,1,1-TCA (3 ug/L) was identified
in the pond water sample collected from behind Volkmans/Ethan
Allen. The results of the surface water samples are presented

in Table 7-1.

7.2 Surface sediment sampling results

The results of the analyses performed on the sediment
samples are presented in Table 7-2. Three volatile organic

compounds were 1identified in the sediment samples: methylene

SEPT/87/C474s/1



Table 7-1

SURFACE WATER SAMPLING RESULTS
VOLATILE ORGANIC COMPOUNDS

CITY OF MORRISON, ILLINOIS
JUNE 29-30, 1987

Page 66

Concentration (ugq/L)

Sample Detection
Number Compound Measured Limit
S101 Methylene chloride 4 J 5
Acetone 57 B 10
S201 Acetone 6 JB 10
1,1,1-TCA 3J 5
§$301 Methylene chloride 34J 5
S302 Acetone 3 JB 10
5302 None BDL -
(Duplicate)
B = Compound was also found in the blank.
J = Estimated value, below detection limits.
BDL = Below detection limit.
1,1,1-TCA = 1,1,1-Trichloroethane
NOTE: Only compounds detected in the samples are listed.

Source: Mathes, 1987
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Table 7-2

SURFACE SEDIMENT SAMPLING RESULTS
VOLATILE QRGANIC COMPOUNDS

CITY OF MORRISON, ILLINOIS
JUNE 29-30, 1987

Concentration
Sample . Detection
Number Compound Units Measured Limit

S101 Methylene chloride ug/kg 21 5
Acetone ug/kg 31 B 10
Total solids percent 80.2

S201 Methylene chloride ug/kg 35 5
Acetone ug/kg 29 B 10
2-Butanone ug/kg 11 10
Unknown ug/kg 4 J
Unknown ug/kg 18 J
Total solids percent 79.8

S301 Methylene chloride ug/kg 18 5
Acetone ug/kg 40 B 10
Total solids percent 80.4

5302 Methylene chloride ug/kg 10 5
Acetone ug/kg 48 B 10
Total solids percent 75.7

S302 Methylene chloride ug/kg 4 J 5

(Duplicate) Acetone ug/kg 27 B 10
Total solids percent 75.8

B = Compound was also found in the blank,

J = Estimated value, below detection limits.

Note: Only compounds detected in the samples are listed.

Source: Mathes, 1987
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chloride, acetone, and 2-butanone. Acetone was also detected
in the blank and is considered a laboratory contaminant. The
samples collected are identified as: S101, "up-gradient" of

the site; 5201, the pond sample; 8301, *“down-gradient" and
adjacen:z to the city well field; and S302, "down-gradient® of
the site.

Methylene chloride was the most consistently found compound
in the sediment samples. Methylene chloride was detected 1in
each of the samples at concentrations ranging from 4 ug/kg (at
S302) to 35 ug/kg (at S201). The other compound identified,
2-butanone, was found at location S201 at a concentration of 11
ug/kqg. Two unknown organic compounds were also detected at
this 1location at estimated concentrations of 4 ug/kg and 18
ug/kg, respectively. Methylene chloride and 2-butanone are

commonly identified as laboratory contaminants.
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8 CONCLUSIONS

The following conclusions are based on the results of the
Phase I investigation.

1. The hydrogeologic system present beneath the City of
Morrison 1is not fully defined based on present data. In
general, sands and gravels overlie the Silurian bedrock
surface 1in the sourthwestern portion of the «city, and
finer-grained silts and clays overlie the Silurian bedrock
in the northeastern part of the city. The Silurian bedrock
surface appears to be highly irregular, but in general
slopes towards the southwest.

2. An unconfined aquifer appears to be present across the site
in the Niagaran-Alexandrian dolomite. A strong degree of
hydraulic connection appears to be present between the
sanés and gravels and the Niagaran-Alexandrian dolomite in
the southeastern portion of the city. A perched water
table may be present in the lower permeability silts and
clays in the northeastern portion of the city.

3. Evaluation of groundwater 1level data indicates that the
general direction of groundwater flow is to the southeast.
It is not known, on a more 1local scale, how Rock Creek
influences groundwater movement. Accurate groundwater flow
velocities could not be calculated due to a lack of data.
Using estimated values of effective porosity and hydraulic
conductivities, based on observations during drilling/well
development operations, and the calculated groundwater
gradient, flows velocities are believed to range from
approximately 2 to 21 feet per year.

4., A s>2il gas investigation conducted by Tracer Research
Corporation indicated a potential source area may be
located in the vicinity of the northwest corner of the
General Electric building. A possible plume of organic
compounds trending southeast was 1identified from this
location. The highest soil vapor concentrations detected
were 5700 and 4800 ug/L of TCE at sampling locations having
corresponding HNU readings of 500 and 100 needle deflection
units, respectively.

5. A total of ten volatile organic compounds were detected in
groundwater samples collected from the eight Mathes wells,
from City Well Nos. 1, 3, and 4, and from the GE Carnation
well. The greatest concentrations and number of compounds
were detected in the sample from well Gl05D which is
located on the southwest end of the General Electric
building and screened in the shallow bedrock. The highest
concentrations detected at this location (14,000 and 17,000
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ug/L) were for the compounds ¢trichloroethene (TCE) and
l,1,1-trichloroethane, respectively. Duplicate samples
from this location indicate similar concentrations.

TCE was detected in City Well Nos. 1 and 3, in the GE
Carnation well, and in Mathes wells G101D and G105D (and
duplicate). This compound was not detected in any of the
shallow wells, in the wells in the northeastern part of the
city (Gl06D and City Well No. 4), or in the wells located
adjacent to the Fairgrounds Landfill (G104S and G104D).

Results from the discrete interval sampling event (G101D)
indicate that the greatest zone of impacted groundwater in
the vicinity of the city well field (City Well Nos. 1, 2,
and 3) is along the top of the Maquoketa shale.

There were no semi-volatile organic compounds positively
identified in the Mathes-installed wells.

None of the groundwater samples collected from the
Mathes-installed wells contained inorganic compounds that
exceeded Primary Drinking Water standards. Some compounds
exceeded standards promulgated by the State of Illinois.

6. Analytical results from the samples collected from Rock
Creek did not indicate the presence of any volatile organic
compounds. Methylene chloride was detected in all the
sediment samples collected from Rock Creek. The surface
water and sediment samples collected from the pond behind
Volkmans/Ethan Allen did indicate the presence of volatile
organic compounds. A concentration of 3 ug/L 1,1,1-TCA was
identified in the water sample. Methylene chloride (35
ug/kg) was identified in the sediment sample. Also
detected in the sediment sample were two unknown compounds
(4 and 18 ug/kg) and 2-butanone (11 wug/kg). These
compounds detected in the sediments may be 1laboratory
artifacts.

7. So0il gas readings were also detected in the vicinity of the
Fairgrounds Landfill. Although no volatile organic
compounds were detected in the groundwater samples from the
deep well 1installed at this 1location (Gl104D), organic
compounds may potentially be present beneath this area,
only at a depth lower than was monitored. Results from the
discrete interval sampling (G101D) indicate that the
greal.est concentration of organic compounds in groundwater
are on top of the Maquoketa shale. If the organic
compounds have continued to migrate down-gradient from the
city well field, they may also be present at this 1location
above the Maquoketa shale.

8. Very 1little hydrogeological or chemical information has
been accumulated around the city, with the exception of a
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northwest-southeast trending transect between the
Fairgrounds 1landfill and the Wetlands Area, and the
northwest-southeast trending transect between City Well No.

4 and the quarry. Concentrations of volatile organic
compounds (40 ug/L 1,1,1-TCA) were detected in a
groundwater sample from the GE Carnation well. However,

there is no information to indicate if another potential
source area is present.

9. Groundwater impacted by volatile organic compounds does not

appear to be present in the northern portion of the city,
in the vicinity of the Presto landfill and City Well No. 4.
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) RECOMMENDATIONS

The following recommendations are based on the data and
conclusions presented in this report. Remedial action
alternatives are recommended to address the presence of organic
compounds in the groundwater in City Well Nos. 1, and 3. Site
investigation activities are also presented to more fully
interpret hydrogeologic conditions, and to evaluate potential
source area(s) and migration pathways. Additional
hydrogeologic information is considered necessary to examine

fluid transport rates and mechanisms,

9.1 Site investigations

1. A business inventory of manufacturing and/or industrial
facilities that may have used TCE in the past in and around
the City of Morrison should be conducted. The purpose is
to identify other potential source areas of TCE.

2. A s>2il gas survey should be conducted to investigate any
facilities 1identified during the business inventory that
have a history of using TCE. If elevated soil gas values
are obtained, soil samples should be collected at discrete
intervals to a depth of 5-10 feet. The samples would be
screened with air monitoring instruments and selected
samples analyzed for volatile organic compounds.

3. A scil gas investigation should also be performed along the
length of the north side of the General Electric facility,
between General Electric and Volkmans/Ethan Allen. The
survey should also extend along the length of the north
side of the Volkmans/Ethan Allen facility, along the
railroad easement, to evaluate potential spill areas.
Figqure 9-1 presents the approximate location proposed to be
covered by the soil gas survey. Railroad sidings in the
city should also be investigated as these areas are
typically used for transfer of industrial liquids. By
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investigating these areas, additional source(s) may be
identified. As previously mentioned, if elevated soil gas
values are recorded, soil samples should be taken at
discrete intervals and analyzed for volatile organic
compounds.

4. A seismic survey should be performed in the southern and
western portion of the city. The purpose is to map bedrock
topography and the top of the Maquoketa shale to provide
three-dimensional correlation with geologic profiles. The
seismic survey would identify 1low areas on the bedrock
surface, which are potential migration pathways for the
organic compounds. Figure 9-1 shows the recommended area
of coverage by the seismic survey.

5. Two wells should be installed in the vicinity of City Well
No. 1. The purpose of these wells is to evaluate the
potential for TCE up-gradient of the city well field, and
to test the confining nature of the Maquoketa shale. One
well would be screened in the Maquoketa shale, with a seal
above and below the screen, to monitor for the presence of
organics in this unit. Information would also be gained
about the hydraulic nature of the shale. Samples would be
collected during drilling and scanned for the presence of
fractures and zones of higher permeability. The second
well would be placed in an up-gradient position from City
Well No. 1 and screened just below the Maquoketa shale, in
the deep aquifer. The purpose of this well is to determine
if the volatile organics detected in the samples from
monitoring well G1l05D are migrating through the Maquoketa
shale and entering the deep aquifer from an up-gradient

position. Soil/core and groundwater samples should be
collected from these locations to gather geologic
infcrmation. The proposed 1locations of these wells are

shown in Figure 9-1.

6. Additional test boreholes around the city should be drilled
and monitoring wells installed to obtain subsurface
information. The approximate locations of these wells are
presented on Figure 9-1. The results of the soil gas and
seismic surveys could influence the specific locations of
these wells. The wells would be used for geologic logging,
soil and groundwater sampling, and aquifer testing. Some
of the wells could also be constructed as recovery wells to
control the movement of 1impacted groundwater in the
vicinity of G105D.

One well should be 1located in the vicinity of the
Fairgrounds landfill and extend to the top of the Maquoketa
shale. The purpose is to monitor groundwater on top of the
Maquoketa shale. Another well should be located between
the city well field and the General Electric facility and
extended to the top of the Maquoketa shale. Discrete-
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interval samples should be collected from this well to
evaluate the movement of the potential organic plume from
the area around Gl05D to the city well field.

Other wells should be 1located in areas where 1low points
occur on the bedrock surface as 1identified during the
seismic survey. These 1lowpoints would be good 1locations
for recovery wells. In addition, a well should be
installed adjacent to well Gl05D and continuously sampled
to the top of the Maquoketa shale. This borehole would
eva.uate the vertical extent of organic compounds in this
area. A well 1located on the south side of Rock Creek, 1in
an east-west line with the city wells, should be installed
to monitor groundwater movement and possibly the movement
of organic compounds in this direction. The other wells
placed around the city would also be used as piezometers to
indicate groundwater flow directions in the shallow aquifer
and the extent of migration of the orgenic compounds.

7. The size potential and extent of the source area 1located
adjacent to the General Electric facility should be
evaluated. This can be accomplished by drilling shallow
test boreholes in a radial pattern around G1l05D and
analyzing selected samples for volatile organic compounds.
The samples to be analyzed would be chosen based on air
quality instrument readings.

8. The 1locations of the storm and sanitary sewer network

around the city should be investigated. It is possible
that these are acting as migration pathways or conduits for
organic compounds. (The City of Morrison water treatment

plant is located down-gradient of the city well field and
the potential source area at G1l05D).

9.2 Remedial action alternatives

The following remedial actions are proposed assuming that
the investigations from Section 9.1 are conducted.

The first remedial action is proposed assuming that
volatile organic compounds are present only in the shallow
bedrock and surficial aquifer and not in the deep aquifer

beneath the  Maquoketa shale. This can be tested Dby
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installing a well screened beneath the Maquoketa shale,
up-gradiient from the city well field as proposed above in
Recommendation No. 5.

The second remedial action proposed is based on information
obtained from the seismic survey proposed in Recommendation No.
4. The seismic survey would identify low areas on the bedrock
surface that may be potential collection areas for TCE and

associated compounds.

The following is a list of remedial actions recommended
to address the organic compounds detected in City Well Nos. 1

and 3 in the City of Morrison.

1. Recomplete City Well Nos. 1 and 3 into the Maquoketa shale
with a smaller diameter casing to seal off the Niagaran-
Alexandrian dolomite from the underlying hydrologic units.
This can be accomplished by setting a drillable plug in the
casing at a depth just below the bottom of the Maquoketa
shale. A packer is then placed at the base of the hole;
the casing is set and the hole is then pressure grouted to
the surface.

The purpose of this remedial action is to seal the city
water supply wells from the wupper aquifer, which 1is
considered to be hosting the organic compounds. The
organics are believed to be traveling down the existing
well casings and impacting the deeper aquifer. By properly
casing off the upper material, the organic compounds will
be sealed in the upper aquifer and prevented from impacting
the city water supply.

2. Recovery wells should be installed in the vicinity of G1l05D
to intercept the migration of volatile organic compounds.
The area around Gl05D has been identified as a potential
source for the organic compounds found in City Well Nos. 1
and 3. Because the extent of the source area has not been
determined, recovery wells can be used to control the
migration of organic compounds away from this area until
further investigations can be implemented to evaluate the
nature and extent of the source area.
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INTRODUCT ION

Tracer Research (orporation (TRC) performed a so0il gas
investigation from May 2 to May 8, 1987 in the city of Morrison
located in Whiteside County, Illinois. The investigation was
performed under contract to John Mathes & Associates.

A total of 60 so0oil gas samples were collected and analyzed
to determine the source and extent of subsurface contamination.
Soil gas samples were collected at depths ranging from 2 to 5
feet and were analyzed for the following halocarbon compounds:

151,1-Trichlorotrifluoroethane (F-113)
1,1,1-Trichlorocethane (TCA)
Trizhloroethene (TCE)
Tetrachloroethene (PCE)

Soil gas normally contains background levels of halocarbon

contamination which are mainly a Tunction of ambiert air
concentrations of volatile organic compounds (VOC’s). When
interpreting the results from a soil gas investigation,

background contamination needs to be distinguished from levels of
contamination that may be significant in terms of so0il or
groundwater contamination. The level of significance is both
compound and site specific, and is ectablished by considering the
concentration of the rcontamirmant In the ambient air, the
concentration 1n the soi1l gas 1n aress believed aor known ta be
clean, and TRC’s previous experience under similar conditions.

At this investiga*ion site, the following concentrations of
halocarbons were interpreted as being significant:

TCE - 0.01 ug/L
TCA - 0.01 ug/L
PCE - 0.0l ug/L
F-113 - 0.1 ug/L

These lavels of signiiicarce indicate areas whiich may be

underlai1n by groundwater <r sci1l conmtamination.
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BACKGROUND ON THE METHODOLOGY

The oaresence of volatile organic chemicals (VOCs) in shallow
s0il gas indicates the observed compounds may either be in the
vadose zo-e near the probe or in groundwater below the probe. The
soil gas technology is most effective In mapping low molecular
weight halogenated solvent chemicals and petroleum hydrocarbons
possessing high vapor pressures and low aqueous solubilities.
These compounds readily partition out of the groundwater and into
the soil Jas as a result of their high gas/liquid partitioning
coefficients. Once in the soil gas, V0OCs diffuse vertically and
horizontally through the soil to the ground surface where they
dissipate into the atmhsphere. The contamination acts as a
source and the above ground atmosphere acts as a sink, and
typically a concentration gradient develops between the two. The
concentration gradient in scil gas between the source and ground
surface may be locally distorted by hydrologic and geologic
anaomalies (e.g. clays, perched water}); however, soil gas mapping
generally remains effective because distribution of the
contamination is usually brogader in areal extent than the local
geologic karriers and 1s defined using a large data base. The
presence of geologic obstructions on a small scale tends to
create aromalies in the soil gas—-groundwater correlation, but
generally does not gbscure the broader areal picture of the

contaminant distribution.

fu




Tracer Research Corpaoration

SAMPL_ING_AND ANALYTIC PROCEDURES

Tracer Reseagrch Tornocrstion utilized arm analybticel fi=1ld van
which was equipped with two gas chrcmatographs and two Spectra
Physics 5SP4270 computing integrators. In addition, the van has

two bu:rlt-in gasolinme powered gererators which provide the
electrical power (110 wvolts A to operate all of the gas
chromatographic instruments and field equipment . A specialized
hydraulic mechanism carmsisting of two cylinders and a set of jaws
was used to drive and wlthdraw the sampling probes. Probes
consist of 7-foot lengths of 3/4 inch diameter csteel pipe which
are fitted with detachable drive points. A hydraulic hammer was
used tc assist in driving probes past cobbles and through
unusually hard soi1l.

Soil gas samples were collected by driving a hollow steel
probe tc a depth between 2 feet and S feet i1nto the ground. The
above-ground end of the sampling probes was fitted with a steel
reducer and a length cf polyethylene tubing leading to a vacuum
pump . Five to 10 litercg ot soil gas was evacuated from the
formasticn with a vacuum oump. During the soil gas evacuation,
samples were collected bv inserting a8 syringe needle through a

si1liccorne rubber segment 1n the evacuation line and dowr into the

steel probe. Ten milliiiters of gas were cocllected for immediate
analysics 1n the TRC analytical field wvan. Soi1l gas was
subsampled {(gduplicate injections) 1n volumes ranging from 1 ul to
2 ml, depending o the VOC concentration at any particular
locatior.

A gas chromatograph egquipped with an electron capture
detector was used for aralyses of F-113, TCA, TCE and PCE.

Nitrogen was used as the carrier gas.

=



Tracer Research Corporation

LIMITS OF DETECTION

Det=2ction limits are a function of the injection volume as
well as the detector sensitivity for individual compounds. Thus,
the detection limit varies with the sample size. Generally, the
larger the injection size the greater the sensitivity. However,
peaks fo- compounds of Interest must be kept within the linear
range aof the detector. Tf any compound has a high concentratian,
it 1s rnecessary to wuse small injections, and in some cases to
dilute trne sample to keep it within linear range. This may cause
decreased detection limits for other cocmpounds in the analyses.
The detsction limits range down to D.00005 ug/l1 for compounds
such as TCA and PCE  depending on the conditions of the
measuremant, in particular, the sample si1ze. If any component
being anraiyzed is not detected, the detection 1limit for that
compound in that analysis 1s given as a "less than" value (e.g.
<0.0001 wug/1l). This number is calculated from the current
response factor, the sample size, and the estimated minimum peak
size (area) that would have been visible under the conditions of

the meacurement.
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GUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Trazer Research Corporation’s normal quality assurance
procedures were Tfollowed 1n order to prevent any cross-—
contamination of soil gas samples.

. Stee: probes are used only once during the day and then
washed with high pressure soap and hot water spray or
stean—-cleaned to eliminate the possibility of cross-
contamination. Engugh probes are carried on each van to
avoid the need to reuse any during the day.

. Probe adaptors (steel reducer and tubing) are used once
during the course nf the day and cleaned at the end of =2ach
working day by baking in the GC oven. The tubing 195
replaced periodically as needed during the jaob to insure
cleanliness and good fit.

Silicone tubing (comnecting the adaptor to the vacuum pump)
is replaced as needed to insure praoper sealing around the
syringe needle. This tubing does not directly contact soil
gas samples.

Glases syringes are usually used for only one sample per day
ard are washed and baked out at night. If they must be
used twice, they are purged with carrier gas ‘nitrogen® and
Bakedtt out between prrbe samplings.

cr
J
1]

. Septe througn which scil gas samples are 1n:ected into
chromatograph are replaced on a dalily basis to prevent
possible gas leaks from the chromatcgraphic coclumn.

. Analytical instruments are calibrated each day by the use
of ctemical standards prepared in water by servial dilutiaon
from commercially available pure chemicals. Calibration
checks are also run after approximately every five soail
gas sampling locations,

- 2 cc subsampling syringes are checked for contamination
prior to sampling each day by i1njecting nitrogen carrier
gas into the gas chromatograph.

Prior to sampling esch dav. system blanks are run to check
the zampling apparatus (probe. adaptor, 10 cc syringe: for
contamination by drawing ambient air from above ground
through the system and comparing the analysis to a corn-
currently sampled a:~ analysis.
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All =ampling and 2 cc subssmpling syringes are decantami-
nated each day and no such equipment is reused befare being
decontaminated. Microliter si1ze subsampling syringes are
reused only after a nitrogen carrier gas blank is run to
insure 1t 1s not contaminated by the previous sample.

Soil gas pumping 1s monitored by a8 wvacuum gauge to insure
that an adequate gas flow from the vadose zone is
mairtained. A negative pressure (vacuum) of 2 in. Hg
less, than the maximum capacity of the pump (evacuation
rate >0.02 cfm) usually indicates that a reliable gas
sample cannot be obtained because the soil has a very low
air permeability.
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RESULTS

A total of 60 soil gas samples were collected in the city of
Morrison, [llimois. Analvytical data fraom the investigation is
summarized in Appendix A. Figure 1 1s a map showing the soil gas
sampling locations. Figures 2 through 5 are isoconcentration
contour maps for TCE, TCA, PCE and F-113, respectively.
Concentrations were contoured on an order of magnitude 1nterval.

The primary objective of the investigation was to locate the
source of contamination leading to elevated levels of V0OC’s
detected in city wells #1, H2, and #3. This was accomplished by
sampling in the vicinity of threes potential sgurces: Wetlands
Area, Presto Landfill and the Fairgrounds Landfill. In acddition
soll gas samples were collected in the vicinity of city wells #1,
H2, #3 and #4. Spil gas samples were also collected south of the
Wetlands Area.

The highest concentrations of VOC’s in the soil gas samples
were det=scted in the <southern portion of the Wetlands Area. Of
the Qquantified V0OC’s, TCE was detected in the highest
cancentrationrs, with the highest amount detected at sampling
location SG-32 (5200 ug/L). Contamination decreased to the south
from SG-32 but again 1ncreases at soil gas locations 5G-42, S6G-43
and SG6-44. Thils suggests that a second source of contaminants may
be preseat in the vicinity of these sampling locations.

Based on the plume geometry generated from the soil gas
data, the contamination appears to be migrating towards the
south/scutheast. In the soil gas. TTE extends at least to SG-44&
where 12 ug/L of TCE were detected. This,; however, daoes not
necessar . lv indicate the eo2vtent of andervlving TCE groundwater
contaminatiaon. It 1S possible that contaminatiaon mn the
groundwalter extends as Tar south as the city wells at levels not

reasonable to be detectsd in the sail gas. Also, a ciayvy laver,




Tracer Remsearch Corporation

encountered approximately 4 feet benzath the ground surface. may
restrict the vertical movement cf vOoC vapors from the
contaminated groundwater to the <curface. This would cause a
decrease 1in the ratio of corncentrations of YOC’s in the soil gas
to groundwater.

Significant levels of VOC’s were detected in the vicinity of
city wells #1, #2 and #3. These levels of contamination are
likely related to contamination from the Wetlands Area although
soil gas analysis could not confirm this, Soil gas samples

collected in the vicinity of the Presto Landfill and city well #4

did not contain significant amounts of quantified VOC’s.

——
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CONCLUSTIUONS

The results from this 1nvestigation indicate sources of VOC

contamination in the south portion of the Wetlands Area with the
highest levels of contaminants detected at sampling locations SG-
32 and &G-34. Contamination decreases south of these locations
but then increases in the vicinity of GG-44. Contamination
emanating from these areas extends south-southeast towards city
wells #1. #2 and #3. The soil gas contaminant plume could not be
traced from the wetlands area to the wells possibly because of
the wvapcr restricting clay layer. A groundwarer contamination
plume m@ay extend bevyond that defined by sail gas at
concentreations lower thamn can be detected above background in the
soll gas. Significant VYOCU contamination in the soil gas was not

detected 1n the vicinitv of city well #4 and the Presto Landfill.

I8
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APPENDIX A: CONDENSED DATA
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APPENDIX B

GEOLOGIC LOGS
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CITY OF MORRISON

L s




hES

——

51058

GEOLOGIC LOG

BORING NO.

DATE/TIME STARTED

PROJECT NAME

Morrison Phase 1 RI

6~22-87/0820

SERIAL NO. GL
PAGE 1L OF_2

PROJECT NO. 12872832

MAJOR TASK _2292 SUBTASK _ -

ELEV. DRILLING METHOD (S)__ Air Rotary
& ; SAMPLE .
B % é 2 ETAINED - CLASS%JF;[fC.A'CIi‘ION SYSTEM: g = -
5 @S |a |@|o] 2 .4 nLzie @) w %
ol m [Qlag | S|z 0 G mu| ¥
R EIEC SN LI R ) 5Z| | © 5
1 [} 4 m &
! g & mE m;‘ ﬁ 5 ,.)E> & g N SAMPLE DESCRIPTION go & ;
gb - r r 0' Gravel; Dark Brown Silty 6"
c:g r i r SAND, Trace Gravel FILL
] ¢ L L
. . 3
all ! ] CONCRETE @ 3 3.5t
9 - Dark Brown Silty Fine SAND,
@ | SM (Moist)
2?- <4 -
|
- T t
50
- | T i
7
" 1
o L L
- ] 1
'». L ! | SAA, Wet 2
!
it r T Jr
I
g b
1 |
m
I
E.. 4
a 3
G20 } -
g_ { | Dark Brown Silty Fine SAND 3
&3_ | Trace Clay, SM; Wet
o 3
g | ! 4
1-
N

VELL INSTALLED: YESX NO__

COMMENTS

DATE/TIME OF COMPLETIONS

BORING .6-22-87/1000

GEQOLOGIST SIGNATUFRE

WELL INSTALLATION _6-22-87/1200
WELL PROTECTION _©°22787/1200




JOHN MATHES & ASSOCIATES, INC.
GEOLOGIC DRILLING COMMENTS

PAGE_2 of 2

BORING NO._Gl©5S _ JMA PROJECT NO._ 12872832 DATE _6-22-87
REMARK NO. REMARKS
1 Encountered h20 @ 11.0°
2 Drilley indicaring blowin an tap of hit
3 Pulled rods cut @ 20', hole collapsed to 8.0' started new hole 3.Q' N
4 In new hole G105S installed 22' of 8" casing to hold hole open.
Continued to advance hole
5 @ 53.0' still in silty sand (no rock) decision to install
well; backfill to 23.0° Pulled rads; hole collapsed to 23 Q!
REFERENCE POINT DATE TIME ?ggT? COMMENTS TECH.
Ground Surface 6-22-87 0840 11.0 During Drilling CM




i

WATER SAMPLING DATA

SERIAL NO. ws__MDE]

|PAGE_oF _

PROJECT NAME

Uorr.sen ph L

R

SAMPLE LOCATION No.lM}\_
OR BORING/WELL NO.

PROJECT NQ._/2872¢32 MAJOR TASK _229 ¥ SUBTASK __——
TECHNICAL CREW C - ”7&)(81'4@‘/‘ /QD%OL‘QQQT

DATE Joun 23 87 FORM COMPLETED BY ChTp0
WEATHER 5u‘““1 LEVEL OF PROTECTION A B c(j *

MEASURING POINT 1o ok (ser

MEASURING POINT ELEV.

INITIAL WATER LEVEL ELEV.

METHOD OF MEASUREMENT

FWwT

SAMPLING METHOD _Jeblon

RBa. ler

TEF o ~

K
INITIAL WATER LEVEL _Z @~y /o2

SPECIAL SAMPLING METHODS

TIME ELAPSED/FINAL DEVELOPMENT/PURGING .

-

jaM[A/

TECHNICIAN C# /20

SAMPLING DEPTE INTERVAL Feull wwt/f  PUMPING RATE/SAMPLING
WATER QUALITY :
TNy s BSE D SERIAL NO. CALIBRATION REFERENCE
1.0rion glo ph_muerer 2210 Sce OcioNzig ol merec Cal breTion loghadk Z4
2.YSL S-C-T  mrevrer = 1291l see YST S5-CT mmeTer Calibeat.on log beow | /3
3.YST Dsselved OXy9eH mever IZ"H-iq% kce YST D.O. rmever CalibraTion lqubdcﬂi_ 23
4. .
5.
\ . F; ITered >D .
FINAL WATER QUALITY" DURHEATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) 3.5 TEMP (°C) 13.5°
CONDUCTIVITY (umhos/cm) 8Z x 10’ CONDUCTIVITY (umhos/cm)_83 xio'
PH 638 PH
EH |45 EH 139
D.O. (mg/1l) o 59 D.0. (mg/1l) 3.21
OTHER
/ :
TECHNICIAN Zm TIME START_{7!9 _ TIME FINISH_ 742
SAMPLE COLLECTION PERIOD: START [7l9 = srtop_{112 TECHNICIAN __ (MY

*NOTE :
FOR DETAILS.

FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN



SERIAL NO. WS 1
PAGE__OF __ -

TOTAL VOLUME WATER COLLECTED TOTAL NO. OF CONTAINERS_ 7/

FIELD FILTERED: YES—HNG__ TIME[7 27 TECH._C#7 FILTER TYPE [J3A427Z€ -

(
SAMPLES COOLED DURING COLLECTION PERIOD: YES—NO:.

SAMPLE CONTAINERS

buanTrTy  GONTAINER | SAMPLE LESEL loppSERVATIVES COMMENTS

domp G Seooo 20 —_ Uph
Yo " Z{ — Laf
Yo Cft n 27 —— B/
LR isd n 13 — A
L. PLisTC Y 403 Mt —p IR
(L. y [ 2f o3 Merfts ~ puy

e n \1/,,4 Lt . _Perillvrtior—

DOCUMENTATION

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES-NO__ TIME ZJoe TECH(A'—

LAB ANALYSIS REQUEST FORM: YES_-NO__ TIME 1106 SERIAL NO :A27teS TECH. <¥—

CHAIN OF CUSTODY FORM: YES <NO__ TIME _23® SERIAL NO. & TECH. (M
2. 006

' SAMPLE CONTAINERS SEALED: YES_ NO = TIME TECHNICIAN

COMMENTS :




-
' SERIAL NO. GL
% GEOLOGIC LOG PAGE L OF 2.

BORING NO._Glo2p

DATE/TIME STARTED 6-23-87/0730 PROJECT NO. 12872832
PROJECT NAME __ Morrison phase 1 RI

MAJOR TASK _2292 SUBTASK __ -

ELEV. DRILLING METHOD (S) Alr Rotary
L] r—" )
& o SAMPLE CLASSIFICATION SYSTEM:
- z a] > [RETAINED - Unified 8 “ -
i =R PR : @ A @ @ %
HEEAETHEEREEE NIk
Al w £ SAMPLE DESCRIPTION £ o >
R EIHEEAEIE R EE 85| 8| >
2 ' 0-6" Topsoil, Darker Red-Brown| 6"
- +
é Clayey SILT Trace Sand, ML,
Loess, Dry
’_J -
wll 13
e ,
3 :
3]-—10 +
5
r i
€3}
._]..
1
—
s
(@]
— 20 : - (SAA)
} 1 Gray-Brown @ 20' Moist 20! 1
‘- - Ju—
1
<3k -+
&
x -30
]
aF
‘g_ Gray-Brown Clayey SILT Trace
O
= Sand, LOESS, ML, Moist-Wet
\— -
(O]
i
L |
Q
=i |
(a4
- L L
| SAA
50 2
| 3
WELL INSTALLED: YESX NO__ _ DATE/TIME OF COMPLETIONS
COMMENTS BORING _ 6-23-87/1200

WELL INSTALLATION_ 6-23-87/1730

GEOLOGIST SIGNATURE WELL PROTECTION 6-23-87/1730




JOHN MATHES & ASSOCIATES, INC. PAGE_20f

GEOLOGIC DRILLING COMMENTS

BORING NO.__ GlO2D __  JMA PROJECT NO._ 1287pg3p _ DATE _6-23-87
(/
REMARK NO. REMARKS
1 Encountered soil unit water @ 21.g-.

2 @ 50.0' pulled rods, hole collapsed to 22.0: went in w/50' of

8" casing (not grouted).

4 Continued open hole drilling in silt, hardexr drilling.

WATER LEVELS

DEPTH COMMENTS TECH. |
(FT.) '

REFERENCE POINT DATE TIME

Ground Surface 6-23-87] 0815 21.0° During Drilling CM




G101D

BORING NO.
DATE/TIME STARTED

GEOLOGIC LOG

6-19-87/0600

SERIAL NO. GL
PAGE L OF_2

PROJECT NO. 12872832

PROJECT NAME

Morrison Rhase 1 RI

MAJOR TASK 2292 _ SUBTASK _-

DRILLING METHOD (S)

Alir Rotary

ELEV.
- o o ek ED « |CLASSIFICATION SYSTEM: |, | _ -
a = 4 AR o Unified S
{
MEEAER I R EEE: oal v
3)9““"‘“‘%‘5}8mm§é EE 5E | b |S
)] Qe £
< Z ) & o ©

8 ?,?,a Sh|85SES| &3 o SAMPLE DESCRIPTION wal el > |9
E - | Brown Limestone, Porous

ful

g 4 (Driller estinate 100 gpm)
[l g
U;L_ 4 ~ }
~
30
@|l 1 8
st

j¢3]

-

=

H =

= ]

L

Lﬂ T 1 - S.A.A

- L |

,! { L L

]

i L ]
T4 |

ar :

q % r

b

2
)
2—45 L

U'- 4

H_

o

JALAL

F r T . S.A

F +

E—SO L L | . ;

|

WELL INSTALLED: YES X NO_
COMMENTS

DATE/TIME OF COMPLETIONS
BORING 6-19-87/1430

WELL INSTALLATION_6-25-87/1500

GEOLOGIST SIGNATURE

WELL PROTECTION 8-25-87/1500




JOHN MATHES & ASSOCIATES, INC.
GEOLOGIC DRILLING COMMENTS

PAGE_-_of ¢

_—

BORING NO. CGl01D  jyMA PROJECT NO._ 12872832 DATE _ 6719-87
REMARK NO. REMARKS 1
8 ¢ ND_w/HNU
3 @ ND  w/HNU
¢
WATER LEVELS
REFERENCE POINT DATE TIME [()gTP'm)i COMMENTS TECH. :
S |
\
- |




1ES

' SERIAL NO. GL___
GEOLOGIC LOG PAGE lOF_2 1

BORING NO._G1020
DATE/TIME STARTED 6-23-87/0730 PROJECT NO._ 12872832 ~
PROJECT NAME _ Morrison Phase 1 RI MAJOR TASK _ 2292 SUBTASK ___ -
ELEV. DRILLING METHOD (S) Air Rotary
) ' SAMPLE .
£ g ;.3 E RETAINED - CLAiS'IfF.IgATION SYSTEM: 8 = -
- . f 3 nrrle
e 949218 |88 « | 0= =@ 8 o
4 & (8] A | 43 ) O =] Q] = az | - £ §
a 5 58 ia & ‘é %Si 5 g ﬁ SAMPLE DESCRIPTION %ﬁ e 2
c,4¢:xmwﬁzmz-cf:'..3'3*30-4!>mm Qu | o = §
%)
[+7]
ol
2]
ooy
|
§L55 } } 55.5"
! ] Brown-Gray LIMESTONE, Dolomite
of ]
gL i ] Dry
e
H—
[24
a
I~ [ 8
—60 r T r
‘t i I | SAA
i I
|
|
%f—65 S
+ Dry LIMESTONE
AL- 3 -
=3
al
g
s s
)
;F—m toor
- F
al
S, L 72" 4
) i i : Red-Brown CLAY & LIMESOTNE w/ 5
N { f' Chert Fragments, Wet, Saturated 6
l—'/s . 4 .
WELL INSTALLED: YES XNO__ , DATE/TIME OF COMPLETIONS
<~OMMENTS BORING _ 6-23-87/1200

WELL INSTALLATION_6-23-87/1730
GEOLOGIST SIGNATURE WELL PROTECTION 6-23-87/1730




JOHN MATHES & ASSOCIATES, INC. PAGEZ_of _2
GEOLOGIC DRILLING COMMENTS

BORING NO. G1l02D JMA PROJECT NO. 12872832 DATE 6-23-87
REMARK NO. REMARKS
4 Encountered H20 @ 72.0' (within clay & Limestone Fragment Cavity)
5 Pulled rods up open hole to 72.0'.
6 (See page 3 of 3)
|
B WATER LEVELS
-
REFERENCE POINT DATE TIME [()EE;T;l COMMENTS TECH.!
Ground Surface| 6-23-87 1030 72.0" During Drilling CM




' SERIAL NO.
GEOLOG'C LOG PAGELOF_Z.

1ES

GL

BORING NO. 51019 (&)
DATE/TIME STARTED 6-16-87/0930 s 6-17-87/0800PROJECT NO.

12872832

PROJECT NAME Morrison Phase 1 RI MAJOR TASK _2292 SUBTASK _-
ELEV. ______ DRILLING METHOD (S) Air Rotary
) SAMPLE :
e g > RETAINED . CLASSIFL.[C.ATION SYSTEM: __ | . -
é < = | o I Unified Om ‘4‘;
e (9|eE e (819 « a3 e T | o
LA | A > -
v @O [} A i H | Sl z
2 & 5|58 28 O |e) 2ed Egr‘ﬁ AMP CRIPTION 5o | 2 |3
ngmﬁmaﬁbe>m v SAMPLE DES Qv | o = |8
‘5‘. . Brown Clayey, Silty, SAND
aF
g w/Gray Silty Sand Lensing
. 6") SM
gl (6") 3¢ L
Gray @ 3.0'
ols T
G > 2
TS
= ! Gray Fine-Medium SAND w/Silt,
S‘: i Wet, SM
.q._ -
-
-
ol S
Q
—10 o
Medium Gravel w/Fine Sand, GP 1! 3
- 4
‘ i
- ‘.
Blle15) - L 4
=l 5
5}
Ik
(2]
Q-
(@]
zn—-
~
=
ghzo
&
H—
~
rZS

DATE/TIME OF COMPLETIONS
BORING Backfilled 6-17-87

WELL INSTALLATION_N/A
WELL PROTECTION _N/A

WELL INSTALLED: YESX NO___
COMMENTS

GEOLOGIST SIGNATURE




JOHN MATHES & ASSOCIATES, INC.
GEOLOGIC DRILLING COMMENTS

PAGE_2 of 2

BORING NO._G101D (A)  gMa PROJECT NO.__ 12872832 DATE _ 6-16 & 17-87
(
REMARK NO. REMARKS ——‘l.
1 g ND w/HNU 1p drill yods
2 H20 @ 5.0
3 Rod vibrations during drilling
4 Material falling in on bit.
) Pulled rods, hole collapsed to 5,0' (water table) will install
8" casing 6-17-87 TOB 15.0' Open Hole 5.0
6 6-17-87/0800 Ready to install 8" casing using 10" roller bit
hole caved & blew out void under jack stand. Moved hole np §'
Backfilled hole w/spoils :
WATER LEVELS
REFERENCE POINT DATE TIME ?ggT? COMMENTS TECH. :
Ground Suyrface 7-1l6~- 0950 5.0 Encountered During Drilling | CM
1




~
% ‘ SERTAL NO. GL
GEOLOGIC LOG PAGE _10oF_2

BORING NO. G1lOo1lD

DATE/TIME STARTED _ 6-19-87/0600 PROJECT NO. _12872832
PROJECT NAME Morrison Phase 1 RI MAJOR TASK _2292 SUBTASK
ELEV. DRILLING METHOD (S) Air Rotary
) SAMPLE .
£ g o TAINE - CLASSIFICATION SYSTEM:____ e - -
o é S C; ] « 3 Unified Om ':4)
e 588 e (513 B, 545 8120, |
oj| & | & glﬂ %
1N £ ol O (e MBQ gaﬁ “‘é w
3] 33} (=] ~
“;g gma 41918 SE&s E « SAMPLE DESCRIPTION il &l = |4
EF ) | Gray-Brown Limestone, Slightly
g_ } Porous
q o
g L +
=|1200 |
o
|1 ] ]
a0 T T ] 13
-
ol
al S.A.A
225( | ! i
.Intﬁ:rvjal Change
- T b T
’_ t l 1 Gray-Brown Limestone
P
SR30 L I | | More Gray_ @230 2301 14
;!
Lo I o T
._]‘_
(&)
8- I
.
235
SF S 15
! Gray-Brown Limestone 16
o |
-~ L}
Er | 237
L t | Gray-Green Shale Trace Sand
i i Partings, Possible Weathered
1240 i ! | Gray-Green Shale, Hard 239
5 TOB @ 239.0'
WELL INSTALLED: YESx NO_ _ DATE/TIME OF COMPLETIONS
COMMENTS BORING 6-19-87/1430

WELL INSTALLATION_6-25-87/1500
GEQLOGIST SIGNATURE WELL PROTECTION _6-25-87/1500




JOHN MATHES & ASSOCIATES, INC. PAGE- _of _-
GEOLOGIC DRILLING COMMENTS

BORING NO._G191D ~ JgMA PROJECT NO.__ 12872832 DATE _ _6-12-87
REMARK NO. REMARKS L
13 J ND w/HNU
14 Harder drilling 3230
15 Hard drilling @ 236"
16 Encountered shale , medium drilling @237°'
17 Compent shale 8239'., Bit felt burnt. Driller terminated hole.
Total estimated of H20 pumped out of hole 12000 gallons. Hz0
used * 50 gallons.
_ - .
WATER LEVELS
REFERENCE POINT DATE TIME l()E!EI‘PT? COMMENTS TECH..;
Ground Surface 6~-19-87 1500 6.0 Open hole to 239,.0° CM.
|
|
|

widhodf



INANES
——

BORING NO.

G101D

DATE/TIME STARTED

GEOLOGIC LOG

6-19-87/0600

SERIAL NO. GL
PAGE 1l OF_2

PROJECT NO. 12872832

PROJECT NAME

Morrison Phase 1 RI

MAJOR TASK _2292  SUBTASK _ -

Alr Rotary

ELEV. DRILLING METHOD (S)
=l |2 o RETAPLED « |CLASSIFICATION SYSTEM: | | _ -
| é e Unified o A3
ﬂ’i M ms | | m | o ¢ (&) . M| « é
ol I 13} eleg | 2 > |2 [+4 -1 3 < no| Y
E‘r:-co.mm mg om, ma a.mE E‘;z hd <
dl o | 2| 25 | =2 E’ 2| £zd igm SAMPLE DESCRIPTION HE| e | 2
ol Q|| | vk Rl hH> | w 2] QAU | O =
g_. 1 r Brown-Light Brown Limestone,
2_ Porous ( 100 gpm)
Ak T
alk
S
TJL§
—
m
ml—
gt
-
- 90" 10
Q_ | Gray-Brown Limestone, Slightly
1100 s ( Porous (Driller 80 gpm 1ﬂ
) | 1 Recovery)
i
1 A
;;125 L Gray-Brown Limestone
3
._]?— [ ¢
03}
(a)s |
Q
=
~ 4
€3]
Eglso ]
of | i
H
=
L S.A.A
L ] L
os|o L] 12
L1 |

WELL INSTALT.ED: YESX NO__
COMMENTS

DATE/TIME OF COMPLETIONS

BORING __6-19-87/1430

WELL INSTALLATION 6-25-87/1500

WELL PROTECTION _6-25-87/1500

GEOLOGIST SIGNATURE




JOHN MATHES & ASSOCIATES, INC. PAGELOfL

GEOLOGIC DRILLING COMMENTS

BORING NO._S101D  JMA PROJECT NO._ 12872832 DATE 6-19-87
{
[ Remark No. REMARKS ‘
10 Change 1D porcsity
11 Chaxge 1n porosity @ ND w/HNU
12 @ ND w/HNU
r
| ‘
l
[

WATER LEVELS

REFERENCE POINT DATE TIME ?IETPTgl COMMENTS TECH. a




NnE>
§== ' SERIAL NO. GL
GEOLOG'C LOG PAGE}_OFL
BORING NO.__(3103S
DATE/TIME STARTED _ 6-24-87/0730 PROJECT NO.__ 12872832
PROJECT NAME Morrison Phase 1 RI MAJOR TASK __ 2292 SUBTASK _ -
ELEV. DRILLING METHOD (S)__ Air Rofary
5 AMPLE .
2 o ot RETAZRED « |CLASSIFICATION SYSTEM:_ |, | _ -
o é gﬁl O‘ ; @ 3 Unified Otxl uu-;
3’:5.‘32.‘3 >zl JE S RS no| P P,
o B [ad aupd | 4B | O ) a 6 H | - c
Bl & 3|28 BN | 5 |E| <54 Egﬁ SAMPLE DESCRIPTION @ o | 2
xammHme«ﬁbhH>m 0 QAU o z
g:‘_ - Brown SILT w/Clay, Wet .
3
T 27"
Red-Brown Clay w/Silt, CH,
itk
- Damp
ok
~
§ 30 ] |
£ 30.8
pu1E
S_ I Brown LIMESTONE, Damp Porous
=
H -
>
(@]
_35 | | TOB @ 32.0°
a 1
i+
B} L
- -
=
|
ar
3|
Q-
o)
z»—
z L
3]
2&— } | 4.
of
H-—
o

[

. WELL INSTALLED: YES X NO__

COMMENTS

DATE/TIME OF COMPLETIONS

BORING_ 6-24-87/1100

WELL INSTALLATION_6-24-87/1600

GEOLOGIST SIGNATURE

WELL PROTECTION 6-24-87/1600




JOHN MATHES & ASSOCIATES, INC. PAGELofL;
GEQLOGIC DRILLING COMMENTS

BORING NO._ G1035 ~ JMA PROJECT NO._ 12872832 DATE 6-24-87
rREHARK NO. REMARKS
(
B . | -
WATER LEVELS
REFERENCE POINT DATE TIME | DEPTH COMMENTS TECH._;

(FT.)




hes

- SERIAL NO. GL
r—— GEOLOGIC LOG I;Gs}_opi

BORING NO.___&1lu4S

DATE/TIME STARTED 6-17-87/1030 & 6-18-87/1230 PROJECT NO. 12872832

PROJECT NAME  Morrison Phase 1 p1  MaAJOR TASK _2292 SUBTASK _-
ELEV. ] DRILLING METHOD (S) Air Rotary
3 > _SAMP c SYSTEM
o LASSIFICATION s
~ ED - f — o=
S Ll > RETAIN Unified o |«
syl t &1 > [ ) é
ol (218219 |89 « adae mo|
e EEIEAEe R NG
= 3] %] Q4 ~
(e} > < Z g SAMP DESCRIPTION :
ol O |G| GG | B ﬁth>%F LE au | & z_ |od :
P Brown Silty SAND Trace CL, SM ;
q- ¢ :
Yoo :
o] i i
: i
L ] !
il | o
- s Brown Sand w/Gravel, Silt 1
w "~ Wet (Hz20)
1 T
Ak 1
al | 1
mL..
a
i
~10 - + -
| ! Saa
!_ L :
[0
<1
=il . L 1
o 1
“ibis| L
{
Ak 4
(%
al i
¢
=L 19' 2
g_zo Brown Weathered LIMESTONE 3
o
=r T 22"
Brown LIMESTONE (Dolomite) g
r—
4 | Very Weathered 6
TOB @ 23.9°
25|+ *
] June 18, 1987/1330

WELL INSTALLED: YESiNO_
COMMENTS

GEOLOGIST SIGNATURE

DATE/TIME OF COMPLETIONS

BORING _6-18-87/1330

—— WELL INSTALLATION_6-18-87/143(

WELL PROTECTION 6-18-87/1430



JOHN MATHES & ASSOCIATES, INC. PAGE_2 of _2
GEOLOGIC DRILLING COMMENTS

BORING NO._G104S  gMA PROJECT NO.___ 12872832 ~ DATE_6-17 & 18-87
(
REMARK NO. REMARKS

1 Very soft drilling. possible H.Q @ 4_'. Encounteved free p.o @ 8.0°

2 Firm drilling, possible weathered rock @ 19.0°

3 No cutting return @ 20

4 Set 23' of 8" casing (23' below ground surface)

5 g ND w/HNU & C GA indicator

6 June 18, 1987/1230 * Install well in G104S_reamed casing & hole

out to 23.9'

WATER LEVELS

REFERENCE POINT DATE TIME -I(JEEETPTl)i COMMENTS TECH:
Ground Surface 6-17-87 1045 8.0' Free H20 during drilling CM
Ground Surface 6-18-87| 0800 |[15'4" |In 8" casing (possible casing
plugged) CcM
Ground Surface 6-18-87 1330 | +11.0' |Rising in 8" casing cM
Ground Surface 6-18-87 1340 |+ 9.0' |Rising in 8" casing CcM




DRILLER .Elders, I HELPER Elders, T

RIG MAKE/MODEL IR 14 .
T 1

E ! 3 -
— | SERIAL NO. GL___
GEOLOGIC LOG PAGE 1 OF_2
BORING NO._ 5104D |
DATE/TIME STARTED _6-17-87/1240 & 6-18-87/0800PROJECT NO._ 12872832 _
PROJECT NAME Morrison Phase 1 RI MAJOR TASK 2292 SUBTASK -
ELEV. DRILLING METHOD (S) Air Rotary
R ]
o . R LD « |CLASSIFICATION SYSTEM: |, | _ -
“ 2 PR Unified o W
| > | | o) ! (5] 1 | o E
el | 3 | > | & [+ 1 1 3 < ool ) i—"
& @ |0 | O O] a [ H Ez \zo g
& E Ea Eg“ 8 a‘é ﬁgé E < "E SAMPLE DESCRIPTION “Jé =] >
gmmﬁ e 5&*:H> mﬁm QU | O =z ﬁ
| - { Brown Silty Clay SAND, SM
r_ + - 4"
5 ! | Brown Sandy Gravel w/Silt
‘ Moist
- + L
L Brown-Dark Brown, Wet 8! 1
10 1L WL L
4 1
Is Tt
_1% L
Lo |
- Brown Clay, Sand, Weathered 19° 2
- L L
+ { Limestone
; Brown Weathered Limestone 22 4
5
_251 I Brown Weathered Limestope
J Better Drilling
WELL INSTALLED: YESX NO__ . DATE/TIME OF COMPLETIONS
COMMENTS BORING _6-22-87/1430

WELL INSTALLATION_6-22-87/16G0
WELL PROTECTION_©6722-87/1600

GEOLOGIST SIGNATURE




JOHN MATHES & ASSOCIATES, INC. PAGE 2_of 2 _

GEOLOGIC DRILLING COMMENTS

(
®

BORING NoO. Gl04D _ JMA PROJECT NO. 12872832 DATE _6-17 & 18-87
REMARK NO. REMARKS
1 Encountered H20 @ 8.0
2 No return on cuttings, weathered rock zone
3 Set 22'-8" casing (22' below ground surface)
4 @ ND w/HNU & combustible gas indicator in 8" casing
5 June 18, 1987 advanced hole for 6" casing 0800 began drilling

WATER LEVELS

TECH. ;

REFERENCE POINT DATE TIME - l()g!;.l‘;l COMMENTS
Ground Surface 6—-17-87{ 1250 8.0 Encountered During Drilling CM
Ground Surface 6-18-87]| 0800 10'7" In 8" Casing CM




BORING NO._ 6105S

DATE/TIME STARTED

GEOLOGIC LOG

6-22-87/0820

SERIAL NO. GL
PAGE 1 OF 2

12872832

PROJECT NO.

forrison Phase 1 RI

MAJOR TASK _2292 SUBTASK __ -

PROJECT NAME

Alx Rotary

ELEV. DRILLING METHOD (S)
y SAMPLE .
- g o LKETAINED - CLASSIF_I(;ATION SYSTEM: e - -
! 5.3 =B PR . @ Unified om “
@ Hiee ] 812 a A< me | o o
sl o (330 | 2 > s c
ol H lau|am [l ] O 03] a1 &z
S| & E i[—« E& ) % %Ez*é E < E‘; CRIPTION ‘%‘é & 3
ﬁ;gmmﬁ Sa|BIS|8ES| 63 SAMPLE DES avl|l ol =
2 ' Dark Brown Silty Fine SAND
3t
I:E'l Trace Clay, SM, Wet
._] — -
ol b L ]
e
%1_30 L
—
K
g_ 1 4
- - r :
$ (
- L
g_
L ! L
3¢ i Dark Brown Silty Fine SAND,
Trace Clay, SM, Wet
.
|
| S
< | 1
e | I
TS R
gt |1 ]
[c3
Qb
O
<
, o 4% L Dark Brown Silty Fine Sand
2 J Trace Clay, Wet, SM
&)
ol
L N
S0 5
TOB @ 53.0"

" WELL INSTALLED: YES X NO__

COMMENTS

DATE/TIME OF COMPLETIONS
BORING _6-22-87/1000

WELL INSTALLATION_6-22-87/1200

GEOLOGIST SIGNATURE

WELL PROTECTION_6-22-87/1200




JOHN MATHES & ASSOCIATES, INC. PAGEZ2 of %
GEOLOGIC DRILLING COMMENTS

BORING No._ 1055  JMa PROJECT NO.__ 12872832 DATE ___6-22-87
(
REMARK NO. REMARKS
5 (see page 1 of 2)
\
I i WATER LEVELS
REFERENCE POINT DATE TIME | DEPTH COMMENTS TECH.

(FT.)




SERIAL NO. GL
CEEC)L()CSK: L()(5 PAGE 1l OF 2

BORING NO._G104D
DATE/TIME STARTED 6-18-87/0800 & 6-22-87/1330 PROJECT NO. _122872832

PROJECT NAME Morrison Phase 1 RI MAJOR TASK _2292 SUBTASK
ELEV. DRILLING METHOD (S) Air Rotary

& 3 SAMPLE YSTEM:

R g > [RETAINED - CLASSIFICA"I‘I.ON SYS —_— . -

é o [ Unified (@] “

o = s | | = |O ! m > | @ é
ol m | | Qe [ > = & A TO| H .
A5 (3] 58 | S el wfia| 252 ¥ > |3
= " (c3 1« o o ¥ ~

| = EEE ég gI<| 8821 6§59 SAMPLE DESCRIPTION mzl o > |4
ol Brown LIMESTONE, Fractured .
il
3] Very Porous
ml
,4{- I
JF 4
~
230 .
8‘ Brown Fractured LIMESTONE, 7
g Porous, Weathered
._“_.

» Brown LIMESTONE Dry

peis
Q .

— 35 =

; Brown-Gray LIMESTONE, Dolomite 8
il I | Porous
=
B 40 | L
=
H(-—

|
qi— +
(%]
aft - |
Q
z—
~
]
3—45 1
2l Saa
[+

50 |

[ l TOB @ 50.0°

WELL INSTALLED: YES XNO__ DATE/TIME OF COMPLETIONS
COMMENTS BORING _6-22-87/1000

GEOLOGIST SIGNATURE

WELL INSTALLATION_6-22-87/1200
WELL PROTECTION 6-22-87/1200




JOHN MATHES & ASSOCIATES, INC. PAGE 2 of 2_

GEOLOGIC DRILLING COMMENTS

BORING NO._ Gl04D ) JMA PROJECT NO._12872832 DATE 6-18-87
REMARK NO. REMARKS
9 Highly fractured zone, producing large amounts Hz0
7 Set 6" casing 30'7" below ground surface
Grout Mix-58 gallon H20
6 sacks cement (port type 1)
32 #'s bentonite (aqua gel)
8 Encountered H20 @ 37.0' from 31-37' Limestone was_dry
upper H20 was blocked off
REFERENCE POINT DATE ] TIME ?E¥T¥ COMMENTS TECH.
Ground Surface 6-22-87 1345 37.0 During Drilling CM
) |




BORING NO._ GLOSD
DATE/TIME STARTED _6-16-87/1245 & 6-21-87/1430PROJECT NO. 12872832

' SERIAL NO. GL

PROJECT NAM= Morrison Phase 1 RI MAJOR TASK __ 2292 SUBTASK -
ELEV. DRILLING METHOD (S) Air Rotary
) SAMPLE .
e Cz) o TAINED o CLASSIFIFC}_\TION SYSTEM:______ (e . -
A @ i . % o ) @ e Unified Ok‘l “
R wla |52 « Q< mo| P o
S e (oo [ 8 | O [%] o [ H B | = c
4l o |2 g‘" g& Q%] S5 525 SAMPLE DESCRIPTION A2 a | 2
L;gmmfmeﬂbhv«>m 2 AU o =
2 Brown LIMESTONE, Silty
ar
g Weathered, Moist
L
) 1
At
QO
T30 L
[¥3]
o 1 7
]
._1..
=
-
oS
Q
!,_ L
—35 +
- + J..
v:i* b 3
e
o H40 -
'—L I L | (Brown Limestone, Wet, Free H20| 41° 4
5
& lg 6
8_ | Brown Limestone, Dolomite Wet
g Fractured
~ T
(63}
3_45
o/ ] ' 46" 7
— Yellow-Green CLAY (Gummy)
4 i
| + | Very Wet
" : ] 49"
Brown LIMESTONE, Dolomite
—50 - - -
[ | TOB @ 55.9°
AELL INSTALLED: YESX_ NO__ DATE/TIME OF COMPLETIONS
COMMENTS BORING _6-21-87/1545

LOG WELL INSTALLATION©-21-87/1700
6-21-87/1700
GEOLOGIST SIGNATURE WELL PROTECTION




JOHN MATHES & ASSOCIATES, INC. PAGE 2 of _C

GEOLOGIC DRILLING COMMENTS

BORING No. G105s _ JMA PROJECT NO. 12872832 DATE _6-16-87
REMARK NO. REMARKS
4 Encountered Hz20 during drilling. Stopped to set 6" casing,
cave to 39.0'
Casing TOB @ 38'6"
Grout was 66 gals Ha0
6.6 sacks cement (Port Type 1)
37# Bentonite (Aqua Gel)
5 @ ND w/HNU in berehole
6 June 21, 1987/1450 began drilling to advance hole encountered
H20 @ 42.0'.
7 Encountered squeeze clay @ 46'-49'
REFERENCE POINT DATE TIME ?ggT? COMMENTS TECH. :
__Ground Surface 6-16-87 1500 41.0¢ Encountered H20 cM
Ground Surface 6-21-87 1430 42.0' " " CM




_Elders, L HELPER _Elders, T

DRILLER

RIG MAKE/MODEL_ IR T4 . ..

e i e s e

INAINES
= | SERIAL NO. GL
—— GEOLOGIC LOG PAGE L OF 2 ]

BORING NO._ S105D
DATE/TIME STARTED 6-16-87/1245 & 6-21-87/1430PROJECT NO. _ 12872832

PROJECT NAME Morrison Phase 1 RI MAJOR TASK 2292  SUBTASK_ -
ELEV. ) DRILLING METHOD (S) Alr Rotary
o SAMPLE CLASSIFICATION SYSTEM: _
Z 4 > RETAINE - Unified & = -
i ) (3] ! &3]
= (9|82 |3 |58 & | aas G| 6 %
Hlolam O © Q[ = HZz| — £
8133539 (%| 54| 2 g % SAMPLE DESCRIPTION e | 2
Qv mE 0 n:! Hh| hH> | o 2 auj| o =
| Light Brown Silt w/Clay, Trace
Gravel, FILL
Gravelly, FILL, ML 3! 1
LS
— w-
i i |
L—-]_O + + ! 10"
- | | Light Brown Silt w/Shale
L ) ! Fragments (possible silty
0 | 1 1 shale) TILL, Very Dry, ML
k- <r-
._1_5 - -
- .*
- L L -
i - 19' 2
20| | ] Light Brown LIMESTONE, Very
R Dry 21" 3
|
( T S
- 23'
| | Moist Brown LIMESTONE, Slightly
o5 Weathered
L
WELL INSTALLED: YESX NO_ DATE/TIME OF COMPLETIONS
COMMENTS BORING __ 6-21-87/1545

o WELL INSTALLATION_6-21-87/17¢
- ~ 1700
GEOLOGIST SIGNATURE WELL PROTECTION_6721-87/17




JOHN MATHES & ASSOCIATES,

GEOLOGIC DRILLING COMMENTS

INC.

PAGE 2_of 2

BORING NO._G105D ~ JMA PROJECT NO._12872832 DATE __6-16-87
{
REMARK NO. REMARKS
1 Fill encountered @ 3.0'
2 Top of rock @ 19.0' dry
3 Moist possible H20 @ 20'10"
|
r WATER LEVELS
REFERENCE POINT DATE TIME n?ggT? COMMENTS TECH. :




DRILLER . Elders, L ypyppgp_Elders, T

IR T4

RIG MAKE/MODEL

&) <
g ' SERIAL NO. GL
GEOLOGIC LOG PAGE L OF 2 ‘l

BORING NO._ G1lU6D

DATE/TIME STARTED §‘24-87/124O PROJECT NO.__ 12872832
PRO\IECT NME Morrison Phase 1 RI WOR TASK _ﬂ& SUBTASK;_*
ELEV. DRILLING METHOD (S) Air Rotary
—
N AMPLE o
o CLASSIFICATION SYSTEM:_ e . -
“l & .TulNED : Unified S|4
[£3]
= (959218 1818 « | dax mo | L &
& [a] @l o = a0 H & &, §
AR EE criprion  |BE| e | 2
‘cgmmﬁ mE:: ﬁ'—,nH'? w0 1) SAMPLE DES Aau| o Z ﬁ
Gray-Brown Loose Rock, Gravel
& Sand, Disturbed, FILL
- {
L ] ]
- - 4!
L . * ] Brown LIMESTONE, Dolomite
| |
L i
—1Q t + -
1 Brown Limestone, Dolomite
i | i | Damp (Possible H20 Zone)
L -
.__]_5 - +
IR
L 1 1
Gray-Brown LIMESTONE, DolomiteJ
i I I
r i Wet
-
__2C s
- 4
SAA
—25 b
l
WELL INSTALLED: YES X NO_ : DATE/TIME OF COMPLETIONS
COMMENTS BORING . 6-24-87/1430

WELL INSTALLATION_6-24-87/1515
GEOLOGIST SIGNATURE WELL PROTECTION ©-24-87/1515




JOHN MATHES & ASSOCIATES, INC.

GEOLOGIC DRILLING COMMENTS

PAGE_z_of _2

BORING NO._ GlQ6D .  JMA PROJECT NO. 12872832 DATE
REMARK NO. REMARKS
1 Encountered Hp0 @ 17.0"

WATER LEVELS

REFERENCE POINT DATE TIME ?FE'II:"Ts*I COMMENTS TECH.;
Ground Surface 6-24-37] 1300 17.0° During Drilling CM
Ground Surface 6-24-87] 1500 7's5" In Open Bore Hole CM




1IES

GEOLOGIC LOG

SERIAL NO. GL

PAGEl QF 2
BORING NO._ Gl06D
DATE/TIME STARTED  6-24-87/1240 PROJECT NO. _ 12872832
PROJECT NAME _Morrison Phase 1 R MAJOR TASK _ 2292 SUBTASK _ -
ELEV. B DRILLING METHOD (S) Air Rotary
- o REAMPLE « |CLASSIFICATION SYSTEM: y
s =9 > [RETAINED Unified S -
2] > >, W w
= |4 9219 |8l L | Sax mo | » o
) & [ lam | | O %) a | H Et -~ £
o |28 |55 9 |%| 452 5-%5 SAMPLE DESCRIPTION a2l .| © %
g_ammHmaﬁnhH>w"’ Q| o Z
g_ - Gray-Brown LIMESTONE, Dolomite
2 wet.
j_ L ) TD 28.0°' )
S-30 | |
<3}
m— -+ -
(3]
‘_]— + -+
|
—
m'— -
Q
.—35 -
4
<t -
8
o - 3
I |
i
Ak
€3]
Q- L
o
z—
~
2
Er—-
o
=L
24

WELL INSTALLED: YESX NO__
COMMENTS

DATE/TIME OF COMPLETIONS
BORING _6-24-87/1430

WELL INSTALLATION 6-24-87/1515

GEOLOGIST SIGNATURE

WELL PROTECTION24-87/1515




JOHN MATHES & ASSOCIATES, INC. PAGE_<of _2

GEOLOGIC DRILLING COMMENTS

BORING NO.G106D  gMa progecT NO._ 12872832 DATE __6-24-87
REMARK NO. REMARKS
2 At completion of drilling, pulled rods & measured Hz0 @ 7's"

Hole collapsed to 27.5°'

WATER LEVELS

REFERENCE POINT DATE TIME . ?I?i'm)i COMMENTS TECH. 3
Ground Surface 6-24-87 1500 7'5" In Open Hole CM

R D e e o sl




PROJECT HNO.

12872832

DRILLER SUBCONTRACTOR

MONITORING WELL NO.

DATE INSTALLED 6/18/87 -

2.9

GROUND

SURFACE: 0.7

Depth Below
Ground Surface

B

+—— STEEL PROTECTIVE CASING

~
e

4+l PREMIX CONCRETE

3.4’

——a
y. 0 . 40
1 SUERI LI PY

8" DIA. STEEL CASING

BENTONITE/CEMENT GROUT

2" DIA. STAINLESS STEEL RISER

BENTONITE SEAL

7.2

17.7°

22.0°

—— 2" DIA. 0.010 SLOTTED
STAINLESS STEEL SCREEN

| — wB-40 SAND

23.9

'wl— BENTONITE SEAL

NOT TO SCALE

BOREHOLE DIAMETER

SCREEN LENGTH 10.5°

SANDPACK WB-40

AISER LENGTH 9.0




PROJECT NO. 12872832 DRILLER SUBCONTRACTOR

MONITORING WELL NO. G1o3s DATE INSTALLED 6/24/87.
2.4
GROUND
SURFACE —— STEEL PROTECTIVE CASING
Depth Below
Ground Surface . ++— PREMIX CONCRETE
1.0’ é
2.6 1
::::, ::_';,.,—— BENTONITE/CEMENT GROUT
:-l‘d ~....
":Q“ .'.'o‘
xR R
. $eSaY - ples— 27 DIA. STAINLESS STEEL RISER
7-5 -s:' - Te e 4
BENTONITE SEAL
10.0°
11.5°
L — 2" DIA. 0.010 SLOTTED
STAINLESS STEEL SCREEN
- WB-40 SAND
27.5
28.5
, “%]— BENTONITE SEAL
32.0 -]
NOT TO SCALE
BOREHOLE DIAMETER 10” SANDPACK wWB-40

SCREEN LENGTH 16.0° RISER LENGTH 13.1




PROJECT HO. 12872832 DRILLER SUBCONTRACTOR

MONITORING WELL NO. G102D DATE INSTALLED 6/23/87
2.1 ' a
GROUND
~,——A——-———-—11. - ~+ —~— —
Depth Below I
Ground Surface iy 1-F— PREMIX CONCRETE
o My L
e f'_j:ﬂ [} — 2" DIA. SCHEDULE 40 PVC RISER
. ] A
» Y ::-
t-y [<34{— BENTONITE/CEMENT GROUT
'y« 4 -~
36.3° H.- 4 ‘. 8" DIA. STEEL CASING
0.0 L'.:.-: 24— 27 DIA. STAINLESS STEEL RISER
50.0° [F53] 3:
1 — BENTONITE SEAL
54.0°
66.3° L
— jssd— 27 DIA. 0.010 SLOTTED
- STAINLESS STEEL SCREEN
L |~ WB-40 SAND
79.0° |
- ]
\‘i\-\‘! —_— !?\\5‘
82.2" INGL NN _
AT 1] — NATURAL CAVE-IN
ﬂ"k\ .«'-.,‘:7 5
CORNASYRISER
’\Q':'\ 0\:1 ”\
;,,-m;.«}‘n{\ﬂ A,
Wi alae
99.0° [VIiYriAtE
NOT TO SCALE
BOREHOLE DIAMETER 6" SANDPACK wWB-40

30° STAINL.ESS STEEL,
SCREEN LENGTH 15.9° RISER LENGTH 32.1 PVC




MONITORING WELL NO. G101D DATE INSTALLED 6/25/87 .
2.5’
GROUND l«——— STEEL PROTECTIVE CASING
SUF:FACE\ 0.7"
Depth Below LMl pREMIX cONCRETE
Ground Surface 1.0' kgl
2.5 Ttll— 8" DIA. STEEL CASING
]
17.0 218 — 6 DIA. STEEL CASING
21.0° <
100.0 <1 — BENTONITE/CEMENT GROUT
166.0° F Iol—— STAINLESS STEEL STABILIZER
BENTONITE SEAL
176.0'
WB-40 SAND
186.0 2" DIA. STAINLESS STEEL RISER
BENTONITE SLURRY
201.9 ILIZER
220.0 STAINLESS STEEL STABIL
223.0
WB-40 SAND
2" DIA. 0.010 SLOTTED
STAINLESS STEEL SCREEN
239.0° fai
NOT TO SCALE
BOREHOLE DIAMETER 6” SANDPACK WB-40
‘SCREEN LENGTH 16.0° RISER LENGTH 225.2°




APPENDIX C

WELL CONSTRUCTION DIAGRAMS



12872832 DRILLER SUBCONTRACTOR

PROJZICT NO.

MONITORING WELL NO. G104D DATE INSTALLED 6/22/87
2.5
GROUND l«— STEEL PROTECTIVE CASING
SURFACE ,
: 0.1 -
Deptn Below 31  [14}— PREMIX CONCRETE
Ground Surface . TN [
1.0° Y .
By +— 2" DIA. PVC RISER
2.5 ';H
3.0° s~
o3 _—— BENTONITE/CEMENT GROUT
— 6" DIA. STEEL CASING
— 2" DIA. STAINLESS STEEL RISER
26.0
30.5
r— BENTONITE SEAL
32.
33.0
L— 2° D{A. 0.010 SLOTTED
STAINLESS STEEL SCREEN
|~ WB-40 SAND
49.0°
50.0°
NOT TO SCALE
BOREHOLE DIAMETER 6 SANDPACK WB-40
) 30.0° STAlNLESS STEEL,
SCREEN LENGTH 16.0 RISER LENGTH 5.5 PVC




MONITORING WELL NO. G105S DATE INSTALLED 6/22/87
1.6’
GROUND K_\r'
SURFACE «—— STEEL PROTECTIVE CASING
v———-—s—-——-———".. x i ~
Depth Below b % i I
Ground Surface {.<t—— PREMIX CONCRETE
1.0 N
3.4 e
e.:]  [i4l— BENTONITE/CEMENT GROUT
7 ¢ 4 s
L] )
4.0° '_.::: /fil; 2" DIA. STAINLESS STEEL RISER
L— BENTONITE SEAL
7.0
8.0
L 2" DIA. 0.010 SLOTTED
STAINLESS STEEL SCREEN
|- WB-40 SAND
23.0°
24.0' N
\ A
%%/ NATURAL CAVE-IN
Q)
53.0"° kierh .ﬁr%.‘é’éj

NOT TO SCALE

BOREHOLE DIAMETER 10° SANDPACK wB-40

SCREEN LENGTH 16.0° RISER LENGTH 9.6




PROJZICT NO. 12872832 DRILLER SUBCONTRACTOR

MONITORING WELL NO. G105D DATE INSTALLED 6/21/87 .
2.3° B
GRCUND (\HL”—— STEEL PROTECTIVE CASING
SURFACE
__‘______,.—-;\\ LB 1 g h
Depth Below KSK :t’.;L,— PREMIX CONCRETE
Ground Surface . il SHp
1.0 _'5‘- 1E
:- o :‘ -

—— BENTONITE/CEMENT GROUT

{ —— 2" DIA. STAINLESS STEEL RISER

_— BENTONITE SEAL

d 6" DIA. STEEL CASING

32.2
38.5 | WB-40 SAND
| 2" DIA. 0.010 SLOTTED
STAINLESS STEEL SCREEN
46.0'

] — RSl — NATURAL CAVE-IN
8.0 Py BN
48.1

-1+— VOID
55.9

NOT TO SCALE

BOREHOLE DIAMETER 6" SANDPACK WB-40

SCREEN LENGTH 15.9° RISER LENGTH 34.4




PROJIICT HO. 12872832 DRILLER SUBCONTRACTOR

MONITORING WELL NO. G106D DATE INSTALLED 6/24/87
2.3 B
GROUND m
SURFACE —— STEEL PROTECTIVE CASING
,,___,_l, 3 - -
Depth Below X ,_:’..'.
Ground Surface 2L ARS PREMIX CONCRETE _
10" F 9 Nk
.:‘:" :3«
2.7 [L4- A4
-l — BENTONITE/CEMENT GROUT
4.0° 2° DIA. STAINLESS STEEL RISER
BENTONITE SEAL
6.0
6.5
- — 2° DIA. 0.010 SLOTTED
STAINLESS STEEL SCREEN
L~ WB-40 SAND
22.5°
25.5°
1 — BENTONITE SEAL
28.0° b
NOT TO SCALE
BOREHOLE DIAMETER 6" SANDPACK wB-40

SCREEN LENGTH 16.0° RISER LENGTH 8.8




WELL

APPENDIX D

DEVELOPMENT AND GROUNDWATER SAMPLING DATA FORMS



:

i
et WELL DEVELOPMENT & PURGING SERIAL NO. WDG 00008
GENERAL DATA PAGE OF
PROJECT NAME Morrson  Ph i RT BORING/WELL NO.__ /92
PROJECT NO. _ 12572832 MAJOR TASK £<92 SUBTASK —
DATE Jut_27 &7 FORM COMPLETED BY e oo TEIA P
WELL CONSTRUCTION
TOTAL DEPTH (FT)__ C539 BOREHOLE DIAMETER _ G
GRAVEL PACK INTERVAL (FT)__237-2oc’ WELL DIAMETER (ID)(IN)_Z
WELL PROTECTOR: YES_ _ NO _/_ PADLOCK NO.___ A//A
FLUID INJECTED DURING DRILLING (QUANTITY) Air
WATER VOLUME DATA WATER VOLUMES
, ITEM VOLUME
DATE OF MEASUREMENT__ JON 27 &7 T3 lgars
MEASURING POINT _Top of HKeer WELL CASING : 37.2/
WATER LEVEL INSTRUMENT USED__ £ WL GRAVEL PACK /5.90
INTIAL WATER LEVEL (FT) 1essp" DRILLING FLUIDS| ¢
LINEAR FEET OF WATER 22 5 :

LINEAR FEET SATURATED GRAVEL PACK 3K

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT
DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT ___ Porse wasTer
WATER QUALITY MEASUREMENTS: YES »~ NO__

WATER VOLUME TO BE REMOVED (GALS) 3z2.// MINIMUM.jLQ___ MAXIMUM_LQQL_
{vol -~ .

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS




SERIAL NO. WS

PAGE_OF
TOTAL VOLUME WATER COLLECTED- TOTAL NO. OF CONTAINERS 7
FIELD FILTERED: YES—-NO__  TIME L (957 TECH. Cr™ FILTER TYPE BAv/ L

SAMPLES COOLED DURING COLLECTION PERIOD: YES;{ﬁO;_ (

SAMPLE CONTAINERS

DUANTITY  SmparaR | SAMELE LABEL bRESERVATIVES COMMENTS
1o Mo GIpSs Steoo 17 — (oA
Yo M " 1y - 107, Y. 5
2 6 " 21 — LA
Ve G#U « %0 — BrA
L. Puntic | Hase3 Nertls - Torpe
- It | v //Ald} Merpts — Disy
lere « v 23 — L5 ) henTrorr

DOCUMENTATION

SAMPLE CONTAINERS SEALED: YES _ No{ TIME TECHNICIAN

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES-—NO__ TIME3$ TECHLf L
LAB ANALYSIS REQUEST FORM: YES_-NO__ TIMEl3e0 SERIAL NO.LARZIFECH. &t
CHAIN OF CUSTODY FORM: YES—NO__ TIMEZJ¢o _ SERIAL NO.%?ZZLAL TECH. Lo 2—

COMMENTS:




PUMPING TECHNIQUES

e
<
—
@]
—
Z
oo}
Q
63
&
Al X
=
=l S
[aW)
o
=
[ |
<
S|
[=4
s3]
wn
S
2o
>y
o
al 3
5| 3
of \U
e ¥}
ST BN
Hl o
o
< R)

WATER REMOVAL DATA

COMMENTS

ONIdWNd ¥ILJIY
TIATT JdIALYM

ONIdWNd I¥OJdd
TIATT HILUM

TIATT
IAVILNI dWNd

QIAONIY
SAWNTOA
TIEM TYIOL

dIAOWIY
SAWATOA TTIM
TYINTWINDINT

SNOTTIVD . TVILOL

dIAOWTY |

QIAONWTY
SNOTIVD
TNILNEWTIONI

(Wd9)
LYY ONIdWnd

440 dKWnd

NO dWnd

DATE

@év JesolVess | /1.3




NES
m WELL DEVELOPMENT & PURGING SERIAL NO. WDG

* P

v GENERAL DATA PAGE OF 000+ 0
PROJECT NAME _Horr.sen _ph 1 gz BORING/WELL NO. Glod D
PROJECT NO._1287 2832 MAJOR TASK 229% SUBTASK ——
DATE JuN 27 '87 FORM COMPLETED BY cett/pPp

WELL CONSTRUCTION
TOTAL DEPTH (FT) 5413 BOREHOLE DIAMETER _ G
GRAVEL PACK INTERVAL (FT) WELL DIAMETER (ID)(IN)__ 2
WELL PROTECTOR: YES_+~ NO ____ PADLOCK NO. /I;A
FLUID INJECTED DURING DRILLING (QUANTITY) Air
WATER VOLUME DATA WATER VOLUMES
, 1TEM VOLUME

DATE OF MEASUREMENT _JON 27 &7 FT3 | GALS
MEASURING POINT To> of Riser WELL CASING Ze, /3]
WATER LEVEL INSTRUMENT USED__ & W T GRAVEL PACK £ .53
INTIAL WATER LEVEL (FT) 21" DRILLING FLUIDS| o | 2—
LINEAR FEET OF WATER o’ e

LINEAR FEET SATURATED GRAVEL PACK _ /7.5 "
NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT
DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT ConTracrocs pomp , TeFlon eilen
WATER QUALITY MEASUREMENTS: YES v~ NO__
WATER VOLUME TO BE REMOVED (GALS)_3&6.§  MINIMUM 55 _ MAXIMUM 2/ ©

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS




m—" g Sn— SAMPLE CONTROL SHEET SERIAL NO. SCS_'_\l

. <N PAGE __OF ____

PROJECT NAME ot g pe PrE 1 R DATE T 23 g >

PROJECT NO. /23228 32 SAMPLER T

SAMPLE LOCATION NO.__ (r[04S CUSTODIAN Cur

[ [

- LAB ANALYSIS

SAMPLE NO.J SAMPLE LABEL NO. C.0.C. NO: SHIPPED P OURaT o
Voph SLY%p 20 2665 Jum 29 ‘97| Al 2065
Vohk } z/ | N /
Bl | 2 | / I
NS / 13 [ 7

MEIMA - TDTRLY ] LY [

Mgl -Pin [ 1y Jx V/

Ve Aty atiod— \L 74




2 P==== WELL DEVELOPMENT.& PURGING

N
M. B \\ATER QUALITY/WATER REMOVAL

iy

o -

SERIAL NO. WD~ Uuy

PAGE OF

PROJECT NAME _ /Vlscr.so N Y 1 e

BORING/WELL NO.

Glo(D

PROJECT NO._ 12872322 MAJOR TASK _L;_qu{g‘:‘*»’j_no SUBTASK _—___
DATE Sun 27 87  FORM COMPLETED BY ce*/pp
WATER QUALITY INSTRUMENTS
DATE | INSTRUMENT |SERIAL No.[SEet BRALIONT rpcanicIan
RO
¢[22 |Onon 210 b wend  TZio v Dot 5ot C faxcinec
(/27 |YST S-C-Twmever | 1291/ v
WATER QUALITY READINGS
@] Qa Z
®0n, M )
3 3 | |z
SIS N =&
3K Qo P
X[3xo |Aa o |>
3] &3] @ {HZ
DIz 0 —[> — =
zTm 3 O~
HQ13x1 o x{Dow
< | D Ajna o jao
e e | = o~ alzx
o<oo|||-w|x o=
DATE|TIME|EO [&5|6|a% |4 | & |05 | APPEARANCE COMMENTS
[21 2020|200 | Filus| 73] lsie] cc€he
01/17 2030 |2r0 Z‘f/qa 7. conoi {/
“OTES :

1.
2.

3. APPEARANCE SHOULD BE NOTED BEFORE,

COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.

ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
DURING, AND AFTER DEVELOPMENT.



PUMPING TECHNIQUES

DATE | PUMP TYPE SERIAL NO. PUMP TECHNICIAN
é?/l7 e i3 re —_— Cm
& z? W‘//‘v "y - W
WATER REMOVAL DATA
)
. 2 2 =
9 o 0 m [A5'
= (= |32 |2 | 3 4l
= lg |5 EE | |< B3B3
(% z < = |9 I e T i)
z m | o ;gwooom alznalz |RTM
o o | = ZEA|- [Al=Pm| Ml ]
- &;o:> > [[osasn2]| alxexe
ay & | a s | B2 (30 prialel RS} alel ol
= | 2 | 22 0aEes bazeas|=senEs
o S5 1 5p Z‘Cﬁ Of] |61 |O O | S e (<L B
DATE | a a | 80 | oo Pxala > aalza X< |COMMENTS
Yy | 70| 15| 150 'l P
243
BT ot
150s | P00 .25 V7 I/ ke




ﬂ%

WATER SAMPLING DATA

SERIAL NO. WS
PAGE _OF __

0004 8ﬁ|

PROJECT NAME Morr son
PROJECT NQ._. 18671218322

Ph 1 A

SAMPLE LOCATION NO.
OR BORING/WELL NO.

&P

MAJOR -TASK 2298 2294SUBTASK _—

TECHNICAL CREW_C. Maxeiner / D DavelmorT

DATE JoN 27 '27 FORM COMPLETED BY __ cw2/pp

WEATHER Suwag LEVEL OF PROTECTION A B C® *
MEASURING POINT _Topof Hiusen METHOD OF MEASUREMENT Ewz
MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV.

SAMPLING METHOD _well wizacd

SPECIAL SAMPLING METHODS

4 1
INITIAL WATER LEVEL _ !l 3%

Blrvoe~ jumg

TIME ELAPSED/FINAL DEVELOPMENT/PURGING .

S 0 TECHNICIAN ¢~ ™%

SAMPLING DEPTH INTERVAL _25<" 55’ PUMPING RATE/SAMPLING (255 p 7
IN%}}I'TREUIFILE%QI‘ASLIU’I‘S%D SERIAL NO. CALIBRATION REFERENCE
1 ocion zt0 Pl wieTer 2210 See Orion 21O ph merec cahbm7¢nl?bm 4
2.YST 5-¢-T_ _pewe 129!/ see YST. S-C-T wmgter CalibraT.on /olqboo‘( 12
3~YSI Dicsalued Qxngn METQC 2992 see. YST DO, mere~ Cal. breT on Ia;,éadk/_)/—
4.
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) /< TEMP (°C) 14
CONDUCTIVITY (umhos/cm)_¢9 x/Q’ CONDUCTIVITY (umhos/cm) £Oxi0°
pu_ 7.88 PH .89
EH 165 EH {76
D.0. (mg/l)__2. GG D.0. (mg/1l)__2 69
OTHER

TECHNICIAN _9') TIME START Z20.%(s

TIME FINISH _to55s

SAMPLE COLLECTION PERIOD:

*NOTE:
FOR DETAILS.

START _203Y

e
STOP __20%) TECHNICIAN M /9

FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN



SERIAL NO. WS
PAGE__OF __ ’ o

TOTAL VOLUME WATER COLLECTED TOTAL NO. OF CONTAINERS _7
FIELD FILTERED: YES_.NO__ TIME _2-¢{¢ TECH.M FILTER TYPE _0Arke (
SAMPLES COOLED DURING COLLECTION PERIOD: YES./NO:. %
SAMPLE CONTAINERS |
vantrTy  CONTAINER | SAE INo - [PRESERVATIVE COMMENTS
4o e Gl s St ooo I3 - /A
" " 1Y - g/A
/1 G " 1y - BrA
B " [b - Bng
[L. P nic i 14pJo3 Merpes Torft
Lo " (% {43 Megts - Doy
{0t i) {9 — e {tvatop

_

DOCUMENTATION

SAMPLE CONTAINERS SEALED: YES__ NO _/ TIME TECHNICIAN
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES—NO__ TIMELx« TECH._cal
LAB ANALYSIS REQUEST FORM: YES ~NO__ TIMEZ3e, SERIAL NO.%R 2nifrECH.CA -
CHAIN OF CUSTODY FORM: YES_~NO__  TIMEl30c _ SERIAL NO. izg‘i TECH. S+

COMMENTS :




ITIarIcS
Ep—— SAMPLE CONTROL SHEET FERIAL NO. SCS_ME
PAGE __OF ____

PROJECT NAME MQ&(Z‘SO'i Prr 4 R, DATE TuN 1o '§7 7
PROJECT NO. 1 -1 2832 SAMPLER CoMper e [ NR =
SAMPLE LOCATION NO. &lo| D CUSTODIAN _ S M pexg 1 EL
SAMPLE NO. SAMPLE LABEL NO. | C.0.C. NO: |  SHIPPED Lﬁhgoﬁgé\%‘yﬁé_sj
gl BT SL.ococo ol 2495 Tus 227 22995 -}
L J Sl.oannr 2992 S-!
A2 4 \ SC onoce3 2438 -2
g J SLooond ' 2995 -
45 A f SLoonoS 2195-3
® Slocont v 29953
Haep OLooonT 1°\°k< Sus 1097 2935~ 4
) AL onoo ] / 299 ¢-&
S A Lo L 295-S
. ® SLooo (v | 2115-5
w0 A I ool ! 2928 -6 |
e SLoos(r— v L7956
_UpA 4L00p |3 2721 Tun 29 57 1402729
|Joh L l \
B | 5 / |
gnh | e | / |
M atLs “Tofkg } 17 / /
[ EALS -De5) ( (¢ } {
et 1 v 4 %




1 adiES
- WELL DEVELOPMENT & PURGING SERIAL NO. WDG

a ~

— GENERAL DATA PAGE OF 00021
PROJECT NAME Morriscx Ph 1l _ar BORING/WELL NO. & (O1D
PROJECT NO. (2872822 MAJOR TASK 229% SUBTASK ——
DATE SN 22 ‘87  FORM COMPLETED BY g~ [P

WELL CONSTRUCTION
TOTAL DEPTH (FT) 83.42' BOREHOLE DIAMETER
GRAVEL PACK INTERVAL (FT) &2.2 -~ sy’ WELL DIAMETER (ID)(IN)_ 2~
WELL PROTECTOR: YES_ v~ NO ____ PADLOCK NO. z@/4
FLUID INJECTED DURING DRILLING (QUANTITY) A
WATER VOLUME DATA WATER VOLUMES
’ 1TEM VOLUME

DATE OF MEASUREMENT__ JuN 28 ‘87 FT3 | GALS
MEASURING POINT _Top of Qi ser WELL CASING /.45
WATER LEVEL INSTRUMENT USED Ewl ' GRAVEL PACK Ll 48
INTIAL WATER LEVEL (FT)__ 73’ (%" DRILLING FLUIDS|
LINEAR FEET OF WATER __ (0.1°
LINEAR FEET SATURATED GRAVEL PACK_/o©./7 _ 833

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT
DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT Teflon (Sgilel
WATER QUALITY MEASUREMENTS: YES_+«~ NO
WATER VOLUME TO BE REMOVED (GALS) RS MINIMUM Z2.5  MAXIMUM 25.5

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS




.

WATER SAMPLING DATA

SERIAL NO. WS
PAGE __OF __

0COZ IW

PROJECT NAME _orrisoNn ph 1 Rz
PROJECT NQ. 1287128 32

MAJOR TASK 223%

SAMPLE LOCATION NO. .
OR BORING/WELL NO. C‘O;D
SUBTASK_—

TECHNICAL CREW_C Mexciner [ D D awvewporT
FORM COMPLETED BY

DATE Sun 28787
")&

/44424£bml

WEATHER Sunr

MEASURING POINT Top> ot Wise2 METHOD OF MEASUREMENT

MEASURING POINT ELEV.

INITIAL WATER LEVEL ELEV.

LEVEL OF PROTECTION A B C@ *
Euy

SAMPLING METHOD _ T€Tlon  Dailer_ .

SPECIAL SAMPLING METHODS

INITIAL WATER LEVEL __ 723 7%

TIME ELAPSED/FINAL DEVELOPMENT/PURGING

*2 fou-#  TECHNICIAN </

. — 7/ .
SAMPLING DEPTH INTERVAL _7ep or /720~ 22" pyMPING RATE/SAMPLING

WATER QUALITY : :
INATES QUALLLY SERIAL NO. CALIBRATION REFERENCE
l‘Ol‘ic)Nl'OID\/\ MeTre.c 2.Tlo see Orioy 210 PM meter Cal.breTiona log,éod 7Y
ZJSI S-C-T  weTer 1291/ e YST S-C-T mever CalitoraTon LC?‘:)(,C( /3
3.YsT Oissolvad Oxygen merer ?,C}il see YST D. O. mevrer~ CO!‘,J;LCITIo.q } e book /5—
4. H
S.
FINAL WATER QUALITY DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) 13.2 TEMP (°C) 1%.0
CONDUCTIVITY (umhos/cm) 74x10" CONDUCTIVITY (umhos/cm)‘72—X/0’
PH 7.21 PH 7.23%
EH 27 EH 205
D.O. (mg/l) 559 D.O. (mg/l) 5.85
OTHER
TECHNICIAN__Hfluv/. TIME START 2030 TIME FINISH 2155

SAMPLE COLLECTION PERIOD:

*NOTE:
FOR DETAILS.

START 2030

STOP 2155  TECHNICIAN _Cm* /T [ dV

FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN



- |SERIAL NO. WS
PAGE__OF __ : o

TOTAL VOLUME WATER COLLECTED TOTAL NO. OF CONTAINERS_ 7
"\

FIELD FILTERED: YES ~NO: TIME 2!0O. TECH. ¢/ FILTER TYPE BAREEL .

SAMPLES COOLED DURING COLLECTION PERIOD: YES ~NO:- _

SAMPLE CONTAINERS

o
N e

QUANTITY,  Soavonrany | SAERLE LEBEL lbRESERVATIVES COMMENTS
| bome Gitaly SCopo 63 (cF vod
L Gomi oY VoA
v att 6S Enip
16l v & L BMA
(e Ptritic 61 (863 ToT Merats
L — (oo Diss  Mesps
[ et~ { vV 67 lcE PecereprTio~

DOCUMENTATION

SAMPLE CONTAINERS SEALED: YES_ NO -~ TIME TECHNICIAN
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES-NO__ TIMEge TECHA

LAB ANALYSIS REQUEST FORM: YES_NO_ TIME&ise SERIAL NO.'7%t9 TECH.
CHAIN OF CUSTODY FORM: YES_-NO__  TIME_ 4> SERIAL NO. 2911 TECH [

o0

COMMENTS:

'----i----




LAA { EA WELL DEVELOPMENT.& PURGING SERIAL NO. WD

T ——  fg—
BN N\ ATER QUALITY/WATER REMOVAL | PAGE OF

PROJECT NAME _ "/orr. son ph L 2T BORING/WELL NO. Gior D
PROJECT NO. 12872822 MAJOR TASK 2274 .. SUBTASK _—
DATESUON 28 6] FORM COMPLETED BY oD
WATER QUALITY INSTRUMENTS
paTe | 1nsTRUMENT  |sEriaL wo [SAEBRATIONT rpcanicIaN
0/2/8 Orion 210 P'n meTer 2210 v Q %X‘Ev'l\lflz
o]/zg VST S-C-T_wtever | 12911 v C Mexe ner
O]/L‘? Orion 210 oh werer 2210 4 (. Mayeiner
('/lq YST S-C-T mever (2at v C. pdoxeiner
Zvll/so COeio N {10 ph_mevec 2210 v h DavenPor'T
/30 | ¥YST S-C-T merer 12911 v D Doven porT
7 T
WATER QUALITY READINGS
al a [=
€3] €3] [£3]
5L
>3l ) R fal = 5>:
&!“JE o] o] g e
gl &0 | T |>
3 &3] M| ==
oz ol —> — |0
2. €3] i | O~
QO -0 w< D0
Ll 1 D N ] o |lao
ol [l B F (N al=zs
O IO0|R|HY = o= X
DATE|TIME[EC &> H a0, ﬁ ODJAPPEARANCE - |COMMENTS
wes {31 |B.S] dai|l Jron bew| mippy
Q/zq 1930 | G 130 szl bzad]  Clovdy - lm}kT TN
(30 |z2ous ‘7 (3.0 7.20 79%10 C & frA_

NOTES :
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.

2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.


file:///Z9II

l'l'lllll(“lllllllﬁi{l

~—

VY x

COMMENTS

ONIdWAG ¥ILIV
THAZT MALYM
SNIdWNd 390439

TIATT YIIVM

TIANTT
AAVILNI dWNd

qIAONWTY
SINWNTOA
TTIM TYLOL

dIAOWIY
SHWATOA TTaM
TYLNIWIAONT

QIAOWIY
SNOTTIVD  IVLOL

AIAOWIY
SNOTIVD
TYLNIWIIONI

PUMP TECHNICIAN

PUMPING TECHNIQUES
WATER REMOVAL DATA

SERIAL NO.

qr

LER s M n

PUMP TYPE
x4
D)
o
oy
=
)
(o7

DATE




Nl
SAMPLE CONTROL SHEET [S—ERIAL NO. SCS UUOI\lJ

_— PAGE __OF
PROJECT NAME (FPery s s0nr Prf RE DATE Tepnr 3o B>
PROJECT NO. __ r2E7E3 SAMPLER s A=
SAMPLE LOCATION NO. £1620 CUSTODIAN Com—

SAMPLE NOJ SAMPLE LABEL NO. | C.0.C. NO:' |  SHIPPED LaB ANALYSIS
st ¢ REQUEST NO.
VoA SLO06 63 2455 [feooe | Juc z '97 (A 21459
Voa 64 | |
BRNA S J
\ﬁt\)ﬂc bl l
ToC Mamps X I /
Dy Merry n 6 ] \l
- \wg
LEG Ue Ao 69 ' f} '//




LA | NO. WS _ 0000
ﬁ-,__gz WATER SAMPLING DATA SERIAL +

PAGE __OF __

PROJECT NAME _Worr.son sk 1 .7 SAMPLE LOCATION NO. 6'{05{0

. OR BORING/WELL NO.
PROJECT NaQ._(287283¢ MAJOR - TASK 2293 2294 SUBTASK
TECHNICAL CREW _C, Maxe. ner ) QavenporT
DATE SON 27 87 FORM COMPLETED BY cor1~/pd
WEATHER Seirr g Couse) LEVEL OF PROTECTION A B C(D) *
MEASURING POINT _Top of Rier  METHOD OF MEASUREMENT Ewx
MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV.
SAMPLING METHOD Teblon Oailer INITIAL WATER LEVEL 9 /

SPECIAL SAMPLING METHODS

TIME ELAPSED/FINAL DEVELOPMENT/PURGING . 30 mra TECHNICIAN <«
SAMPLING DEPTH INTERVAL __ Fw ({ «er/ PUMPING RATE/SAMPLING __ ~——
I ALY o | SERIAL NO. CALIBRATION REFERENCE
1'OrioN 210 o weTter 2210 see -Orion 21O ~h wmeTer Cali breTion loghss

1 T /,
2.CYST S-C-T__wmeTer 'qul sc0-YST S-CT pewr Cali hreTion IdjéagK
3.¥YST D.ssolued Oxygea metec 2349 cee- VST D.O. wever CalibrTran fc;‘badf(
4.

5.

FINAL WATER QUALITY DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS

TEMP (°C) 13. 8 TEMP (°C) 3.2

CONDUCTIVITY (umhos/cm)_72 X 10’ CONDUCTIVITY (umhos/cm)_72Zx/0' _

PH 7:10 PH 711

EH 224 EH 224

D.0. (mg/l) 8 47 D.0. (mg/l)__7-79

OTHER

TECHNICIAN ____C#>  TIME START./94YS TIME FINISH__ /9355

SAMPLE COLLECTION PERIOD: START_ /945 stop /95)  TECHNICIAN S

*NOTE: FOR LEVELS OF PROTECTION;:SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS. '



SERIAL NO. WS

PAGE__OF ___

TOTAL VOLUME WATER COLLECTED.
FIELD FILTERED:
SAMPLES COOLED DURING COLLECTION PERIOD:

YES__/NO_

TOTAL NO. OF CONTAINERS__ /

TIME

YES —~NO-

457 TECH._¢r™ FILTER TYPE _BAv/£“

SAMPLE CONTAINERS

SAMPLE LABEL

QUANTITY  SOrpERiar . SERIAL No . [PRESERVATIVES COMMENTS
v_me Gripss Stoge )7 — (104
e 1o ., 1y - [t
Va2 ¢ " 21 — &rlh
Ve Ay ) %0 — ABAA
[L PrmTic 2l [Heso3 HNertls - Torse
[ - I 31 [ine} Merses — pisy
|erte X 33 — v/l iens

DOCUMENTATION
SAMPLE CONTAINERS SEALED: YES_ NOZ_  TIME TECHNICIAN

SAMPLE SHIPPING CONTAINER SEALED & PACKED:
LAB ANALYSIS REQUEST FORM:
CHAIN OF CUSTODY FORM: YES—NO__

YES ~NO__ TIMEZ¢ TECHL/ -

YES ~NO__ TIMEl30e SERIAL NO.(ARZVIFECH. & —

TIMEZ7¢0 _ SERIAL NO._Ll__?Z}?_L TECH. {#2—
L

COMMENTS:

(

—

—

,----‘



“
MR, SESEEN \ATER QUALITY/WATER REMOVAL | PAGE OF

—‘-‘__-=\-4.=""“-‘—‘ WELL DEVELOPMENT.& PURGING [ ggrIaL NO. WD _QQQJT]

PROJECT NAME flloceisen o 1 RoT, BORING/WELL No. _ (s 04V
PROJECT NO. 12872832 MAJOR TASK32Z73 224YSUBTASK _—
DATESOUN 27 ‘8] FORM COMPLETED BY corr /P

WATER QUALITY INSTRUMENTS

DATE | INSTRUMENT |SERIAL NO.|Sphtcnutn ()| TECHNICIAN
6[27 |Orion 210 Pl ke 2210 v C. Maxpiner
(9/37 YSIT S-C-T meTer 12914 / O /Mtlxg.'ne(‘
WATER QUALITY READINGS
(@] (@] Z
SIS
ol QI 2 { >
=| =~ £
V) A 75| SO (@ —~1]H
Ao ia =|>
jQl = S| P>
ABzul—> — |0
6|8 -8 Sa
L3 | O} B |ln é 80
HA | A = o~ Al=zx
o<jooId|HY|x o=
DATE|TIME|EO |56 laz(a | 8 (95| APPEARANCE COMMENTS
Gl22 1158 es 138 701l 120 Clear -
élllZ'] /boo | 85 14 X 7200 | T ES e
(ﬁ/l? /830190 )3 2 .03 1200 TE ST o
7voljic

TOTES :
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.

2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.



PUMPING TECHNIQUES

/l\.

Z
<
—
Q
—
4
oo
O]
25|
&
X
=z
U(
&
o
z
v
<
|
24
®
0

T
w
ol §
oy
el R
=l 9
=1 AN
A
o B
Hiow
<l X
<19

WATER REMOVAL DATA

COMMENTS

lu-“ Nl N BN BN T e -I-.-W

ONIdWAd ¥ILJY
THATT JdIIVM

ONIdWNd 330334
TIATT YIIUM

TIATT
IAYINI dWNd

AdAOWIY
SENATOA
TTIM TYLOL

dIAOWIAT
SAWNTOA TTIM
TYINIWINONT

SNOTTIVO, TVIOL

dIAOWEY |

gIAOWIY
SNOTIVO
TYILNIWIIONI

(WdO)
dILVY ONIdWNd

dd0 dund

NO dWnd

DATE

é/27 Jesoless | /.3




‘
BE Lﬁ: WELL DEVELOPMENT & PURGING
‘———\ P m—— SERIAL NO. WDG 0001 (j

mnm——

v GENERAL DATA PAGE OF

PROJECT NAME _Horr. son h 1 gz BORING/WELL NO. Gld D

PROJECT NO._1267 2832 MAJOR TASK 229% sSuBTask ——

DATE JUN 2727 FORM COMPLETED BY cett/ep

WELL CONSTRUCTION

TOTAL DEPTH (FT)__ 5/. 13" BOREHOLE DIAMETER _ &

GRAVEL PACK INTERVAL (FT) WELL DIAMETER (ID)(IN)__2°

WELL PROTECTOR: YES_ <~ NO ____ PADLOCK NO. /17//1

FLUID INJECTED DURING DRILLING (QUANTITY) Aig

WATER VOLUME DATA WATER VOLUMES
/ ITEM VOLUME

DATE OF MEASUREMENT_SON 27 &7 Fr3 | cars

MEASURING POINT Top of Riser WELL CASING 20,/

WATER LEVEL INSTRUMENT USED_ _EW T GRAVEL PACK ¢ .52

INTIAL WATER LEVEL (FT) 91" DRILLING FLUIDS| o | 2—

LINEAR FEET OF WATER /o ’ : 6.5y

LINEAR FEET SATURATED GRAVEL PACK __ /7.5

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT

DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT ConTracrors Dowmp , Teflon Seilec

WATER QUALITY MEASUREMENTS: YES v+~ NO ___

WATER VOLUME TO BE REMOVED (GALS)_36.S MINIMUM 35  MAXIMUM //O

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS




ATICITICS - .
——  Ct— SAMPLE CONTROL SHEET SERIAL NO. SCS
S <SRN ’

PAGE __OF ___
PROJECT NAME _ Ko vipgpe Prt 1+ R DATE Tetar 225
SAMPLE LOCATION NO. (o4 CUSTODIAN C
[ T
. LAB ANALYSIS
SAMPLE NOﬂ SAMPLE LABEL NO. C.0.C. NO: SHIPPED REQUEST NG -
— [4
Voh SLY%p 2o 2665 Juw 29 ‘97| AL 2665
s ) z/ | | [

B | | / /

B [ 13 / | |
MeTrLA ~TOTALY [ LY / /
MerLs-Piy / 25 f // _

T Y V4 4 Vv




T e ———

a * C— VELL DEVELOPMENT.& PURGING ' SERIAL NO. WD UUUU? ' ’
' E OF
VVA115R C"JALrTY/VVA1TH?‘REN“DVU\L PAG

I
PROJECT FMEW BORING/WELL NO.___ & (044
PROJECT NO. /287 28 MAJOR TASK ZZ%Z  SUBTASK ——
no:g;\\\\~<§;______————— Sy T <
DATEJON <& FORM compLETED BY_/QE—"L
—————'——"_—\
WATER QUALITY INSTRUMENTS —
DATE INSTRUMENT CALIB TECHNICIAN
=5 SERIAL NO.[pERFORMED (V){ —
O/ZO Or: 0N ph werec 2210 i D DaucnlréorT
YysI S-C-7 - -+
%/20 *—4ﬂﬁn;_ 1291/ v// P) Z)qua ol
\4
— 1
WATER QUALITY READINGS
HEN:
>5[
O O > >
g =]~ bl g
5] .::5 olo £~
“EEe e | ZIE
alzal-S | [H)5F5
a0 ..1% . 8 O~
<J.<:>m(nq > 58
S3EalEIESL 8|28 |
« H(.')
DATE|TIME|EV |56 |ax (4, | 9|35 | appearANcE - COMMENTS
6,30 1550 |80 2.3 707 o 10° oer =T Very STy
7 7
c/ZO 61z 90 139 703 B2i0! <71 de.rg’/ S.‘(T‘\,{
bl/zo 1629 1o 5.4 byl Bres “ Y

OTES : )
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.

2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.



PUMPING TECHNIQUES

l'wfr

- NN EE S S . . --. HE B B N =R Ea .-ﬁ- .

LN

PUMP TECHNICIAN

Cre

—

SERIAL NO. |

WATER REMOVAL DATA

PUMP TYPE
CanTraac2YS

DATE

é/ZO

COMMENTS

ONIdWAd ¥dLJAY
TIAIT dILYM

ONIdWNd I¥0JI3H
TIATT JIIVM

TIATT
IMVINI  JIWNd

dIAOWATY
SIHWNTOA
TTIM TYLOL

AIAOWIY
SAWNTOA TTAM
TYINTWIHDN]

SNOTTIVO,TY¥LIOL

dIAOWIY .

aTAOWTY
SNOTTVD
TYINTWTISNY

(Wd9)
JIVd ONIdWAd

J40 dRAd

iYAY Ubw

/Soel s

Yo




- _
-EE UE WELL DEVELOPMENT & PURGING "
—— LSERIAL NO. WDG ©00oT

*
L GENERAL DATA PAGE OF
PROJECT NAME _Wlorceon pPh Ll Rz BORING/WELL NO. & (04 S
PROJECT NO._ 12872832 MAJOR TASK 2294  SUBTASK —
DATE _JUN 20’37 FORM COMPLETED BY cmr/po
WELL CONSTRUCTION
TOTAL DEPTH (FT) 17" 8" BOREHOLE DIAMETER 3~
GRAVEL PACK INTERVAL (FT)_X WELL DIAMETER (ID)(IN)_2Z°
WELL PROTECTOR: YES_./ NO ___ PADLOCK NO. /1///‘9l
FLUID INJECTED DURING DRILLING (QUANTITY) AR
WATER VOLUME DATA WATER VOLUMES
) ITEM VOLUME
DATE OF MEASUREMENT__sSvun 7o ‘87 _ T3 | garns
MEASURING POINT Top o Ricer WELL CASING /.3
WATER LEVEL INSTRUMENT USED_ &wWT GRAVEL PACK 2>.5v
INTIAL WATER LEVEL (FT) Q /o0~ | DRILLING FLUIDS| , -
LINEAR FEET OF WATER ~ .0’ .

LINEAR FEET SATURATED GRAVEL PACK _ <&/’
NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT
DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT Coutractocs powmp -7Sgatas | Teblow bailer: 25 gaites
WATER QUALITY MEASUREMENTS: YES v~ NO __

WATER VOLUME TO BE REMOVED (GALS)_2%____ MINIMUM _ Y3  MAXIMUM_%7  »S= jd4f
{ver 7
NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC

WELL CEVELOPMENT PLAN.

COMMENTS




-
1) ICAII I _ EOUN
—  — SAMPLE CONTROL SHEET FERIAL NO. SCS vuuﬂ

—
. s PAGE __OF ____
PROJECT NAME Mdoues saor 7020 DATE N 22 ¢
PROJECT NO. (28728371 _ SAMPLER Carp
SAMPLE LOCATION NO._ (5(n40Q CUSTODIAN L 2
s ! LAB ANALYSIS
SAMPLE NO. SAMPLE LABEL NO. 'C.0.C. NO. SHIPPED RBQUEST 1O .
— _ L
olr S/DDQ 27 ?’752 Jun 24)/—87 i'jfﬁ 2533
Vo /4 | 2} |
m | a1 |
BN / %o \
T l J
P> - Tore 3y
Merfes—Deds fe% /
|1d Hyated %% / QV




;

N -
& WELL DEVELOPMENT & PURGING [ —
GENERAL DATA PAGE OF 00019
PROJECT NAME _Moccisont ply L Rx BORING/WELL NO.__(-/O0S.S
PROJECT No._ 12872832 MAJOR TASK 2294  sSuBTASK _—
DATE Jvnv_2% ‘37  FORM COMPLETED BY Co2
WELL CONSTRUCTION
TOTAL DEPTH (FT) 2a7"" 4.9 BOREHOLE DIAMETER co”’
GRAVEL PACK INTERVAL (FT)__ 23.0- 2.0’ WELL DIAMETER (ID)(IN) 2"
WELL PROTECTOR: YES_ —NO ___ PADLOCK NO. w/h
FLUID INJECTED DURING DRILLING (QUANTITY)__ A4iR
WATER VOLUME DATA WATER VOLUMES
- . ITEM VOLUME
DATE OF MEASUREMENT Tuas 2867 Fr3 lcars
MEASURING POINT 7o~ WELL CASING /5
WATER LEVEL INSTRUMENT USED__ k£« L GRAVEL PACK 5.9
INTIAL WATER LEVEL (FT) s2% s 3y DRILLING FLUIDS| o | o
LINEAR FEET OF WATER Yy - ‘
[ o/ Co. 2

LINEAR FEET SATURATED GRAVEL PACK _//7
NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT

DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT Teblon Bailec
WATER QUALITY MEASUREMENTS: YES v NO___
WATER VOLUME TO BE REMOVED (GALS)_ 20-7 MINIMUM _3/-2_ MAXIMUM 62 -/

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS




3 LSS WELL DEVELOPMENT.& PURGING

SERIAL NO. WD

il

——]

WATER QUALITY/WATER REMOVAL | PAGE OF
PROJECT NAME _/}|orcison D 1  RT BORING/WELL NO. G055
PROJECT NO._ 128712322 MAJOR TASK 22°4  SUBTASK _ —
DATE SUM2-3'37  FORM COMPLETED BY Ceee2 SO0

WATER QUALITY INSTRUMENTS
DATE | INSTRUMENT |SERIAL No.[SEHeSauts )| TECHNICIAN
the-30/so| Ocion 210 oy wmerer 2210 — A
‘ﬁwkﬁ7YSIELGT meTer (294 o
/3000 YS‘I\BM 249272
WATEER QUALITY READINGS
(& (@] Z
[83] €3] [£3]
ER-RNE
= =~ =&
gl am OO g P
Xl Ejlo a >
1= @ m | ==
NIz 0 —> — |0
a5lag -8 S
<3| O] 4 ln g é 80
HA e 3 E jo~ al=zx .
O<|00o|A|~Y]|x OX
pATE|TIME|&S e 5|ela= |t 8 O3] ApPEARANCE COMMENTS
&l2g | spo| £ Sie7y P
| /26 | /S0 | S A9 62| lagws' Vi /
“/30 2349 ¢ 3.3 2 lrisxe 4

TOTES ¢
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.

2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.



PUMPING TECHNIQUES

PUMP TECHNICIAN

SERIAL NO.

PUMP TYPE

DATE

WATER REMOVAL DATA

COMMENTS

7

ONIdWNd ¥ELAVY
TIAIT JdILYM

ONIdWNd TY0JTET
THATT dHILYM

TIATT
IAYINI dWNd

dIAOWHY
SEWNTOA
TTIM TVIOL

dIAOWIY
STIWATOA TTIM
TYLNIWIIONT

JIAOWTY
SNOTTIVS ,TVYLOL

QIAOWA
mzoaw<w
TYINIWIION

(Wd9)
JILYY ONIJWNg

440 dW0d

NO dWnd

DATE




JOHN MATHES & ASSOCIATES, INC. PAGE_2 of
GEOLOGIC DRILLING COMMENTS !
BORING NO. U105S JMA PROJECT NO.__ 12872830 DATE _6=-212-87
REMARK NO. REMARKS
1 Sncountered he0 3 11.0° !
2 Drallex indicaring blowin on taop of hit l
3 Pulled rods out @ 20', hole collapsed to 8.0' started rew hale 31.0' N
4 In new hole Gl05S installed 22' of 8" casing to hold hole open l
Continued to advance hole
) @ 53.0' still in silty sand (no rock) decision to install I
well; backfill to 23.0" Pulled rods; hole callapsed ta 23 Q°
REFERENCE POINT DATE TIME I()EPT;{ COMMENTS TECH. . I
FT.
Ground Surface 6-22-87 0840 11.0 During Drilling CM
| |

'

.



L LAY LIAT,

|

WATER SAMPLING DATA

~

SERIAL NOo. ws - Q(0{(Q4i g
PAGE__OF __

SAMPLE LOCATION NO.

PROJECT NQ._/2872832 MAJOR-TAsx__£%§1£ﬁ4SUBTAsx —
TECHNICAL CREW _( Maxewer | D DavewporT

DATE ol 37 FORM COMPLETED BY Cot>2p
WEATHER Surrn LEVEL OF PROTECTION A B c(D) *

MEASURING POINT Tol-

MEASURING POINT ELEV.

METHOD OF MEASUREMENT
"INITIAL WATER LEVEL ELEV.

& cor

SAMPLING METHOD _ e &lon

e e’ \
A%

4

-~

7 ’
INITIAL WATER LEVEL _/3 7/ 7=z

SPECIAL SAMPLING METHODS

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. (6 ~-J. TECHNICIAN <o~
SAMPLING DEPTH INTERVAL __ Zo74—t PUMPING RATE/SAMPLING —
WATER QUALITY '
INSTRAMERTS GSED SERIAL NO. CALIBRATION REFERENCE
1 -Or.oﬁzlgk wacer zzio sce Orion 2O ol tmeter CalibraTion \oc;‘vao'L o4
2.YST SC-T werer 12914 [sce & YSI S-CT merer Calbration lecboo/C | 13
3. YT Diseolued Oﬂqun pMexer 29497z see YST O.O. meTer Culibralion Io}ilroo( 15"
4.
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) /9.2 TEMP (°C)
CONDUCTIVITY (umhos/cm)_/¢ » v o’ CONDUCTIVITY (umhos/cm)
PH 627 PH
EH 208 EH
D.0. (mg/1) o5 D.0. (mg/1)
OTHER

/62 <

TECHNICIAN _Cw— _ TIME START/&eo TIME FINISH

SAMPLE COLLECTION PERIOD: START _IS'©  gpop (620

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN

FOR DETAILS.

TECHNICIAN.iQiEZ?D



SERIAL NO. WS____ -~ 3
PAGE__OF __ _

TOTAL VOLUME WATER COLLECTED TOTAL NO. OF CONTAINERS 7
FIELD FILTERED: YES~NO'_  TIME/6@ - TECH.( "~ FILTER TYPE _3pAeec| l
SAMPLES COOLED DURING COLLECTION PERIOD: YES ~NO:. _ 6

SAMPLE CONTAINERS

QUANTITY] Cﬁﬁ%@,{}“&‘ S%%%II‘%LL};‘,%I?L PRESERVATIVES COMMENTS
o ecne Clacs Stpoo sa (ce Vo h R
Gom | S¢S A
. R | o BnalA
' eh v 7 / BAA
= PLAsTIC S8 Huo3z To7T Mcihis
e [ s Heloz D Menrdg
Leht N bo (Ce Pl e F | A TioN

DOCUMENTATION

SAMPLE CONTAINERS SEALED: YES__ NO////iIME TECHNiﬁé
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES CNOOTECH«CWL—

1
LAB ANALYSIS REQUEST FORM: YES _/ NO__ TI SERIAL NOE.ZTTECH. ¢/72
CHAIN OF CUSTODY FORM: YES_~-NO__ TIMF:VZ’OLOL SERIAL NO._%%!_L_ TECH. (/™%

COMMENTS :




I

iJJE

SAMPLE CONTROL SHEET SERIAL NO. scs_ ©@9UUJ
PAGE __OF ___
2 ’
PROJECT NAME Florpcron pef t KL DATE 4“:,@/ 7 5>
PROJECT NO. (2872532 SAMPLER . CeZ
SAMPLE LOCATION NO. &ro8s CUSTODIAN e
T
o E LAB ANALYSIS
SAMPLE NOJ SAMPLE LABEL NO. C.0.C. NO. SHIPPED REQUEST NO .
VoA Scooo 54 2731 Juc 2 8? AR 273 |
VoA [ 59 t
B | )
BRg | 57 /
ToT M?_Tkl/ g8 :
™S HMemte / S99 N \
Peeh Wy aTiol) \/ Go NL/ &,




{JJE

NES 5
be=——=  WELL DEVELOPMENT & PURGING [ ——— "= 0003 1
GENERAL DATA PAGE OF
PROJECT NAME _ Yorr. son b L e BORING/WELL NO._ (5105 D
PROJECT NO._ 12872837 MAJOR TASK 22932294SUBTASK _—
DATE MH FORM COMPLETED BY ot /po
2
WELL CONSTRUCTION
TOTAL DEPTH (FT) 50.47 BOREHOLE DIAMETER ¢
GRAVEL PACK INTERVAL (FT)_ 4¢-32 WELL DIAMETER (ID)(IN)_2Z2°
WELL PROTECTOR: YES_v_ NO ___ PADLOCK NO. /v,//%
FLUID INJECTED DURING DRILLING (QUANTITY)
WATER VOLUME DATA WATER VOLUMES
ITEM VOLUME
DATE OF MEASUREMENT___Sod_ 28 ‘81 FT3 | GALS
MEASURING POINT Top of diser WELL CASING 4.s2
WATER LEVEL INSTRUMENT USED EwT GRAVEL PACK 1.6S
INTIAL WATER LEVEL (FT) zz' 7" DRILLING FLUIDS|
LINEAR FEET OF WATER 272.72’

LINEAR FEET SATURATED GRAVEL PACK __ &' Vol 12017

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT
DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT well Wizacd
WATER QUALITY MEASUREMENTS: YES _«~ NO ___
WATER VOLUME TO BE REMOVED (GALS)_[27 . MINIMUM (8.3 MAXIMUM 365

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS




oAby B WELL DEVELOPMENT.& PURGING [ sgriaL no. wo GLEX
=— WATER QUALITY/WATER REMOVAL | PAGE OF

PROJECT NAME _Morrison pn £ Rt BORING/WELL NO.___ & (05D
PROJECT NO._ 12872832 MAJOR TASK ZZHSSUBTASK ——
DATE Zviy 22 87 FORM COMPLETED BY car/oD

WATER QUALITY INSTRUMENTS

DATE | INSTRUMENT |SERIAL NO.|[SpRbcaubp (o) TECHNICIAN
(9/38 CXionN 210 ph_wieher [xare v C WMeaxeiner
(;/7,8 YST ST peter 129// / C Waxe ner
WATER QUALITY READINGS
al a |=
=3 =1 3]
> > O >
ol o ESR S
=| =P B
el 0o —_]
@[3 &0 o zl> |
= =] m{==]
NDIZTUH~—I1> -~ |0
Z K w3 O~
S22zl o x|Dwn
L3 (< D] A Jon olao
=i = Q] = o~ Ql=za
O {oOo|@A [~ |x o=
DATE [TIME|&S (&5 e|az |6 | 8195 |aPPEARANCE COMMENTS
(9/8& 182413 18.2) 7.2 et Moddy w Cloody Clear.ng alrer 30 %qllaﬁ
w{/zg 1830 | 4/ L gl 178w0] (e ar '
'‘OTES :

1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.



TECHBNIQUES

PUMPING

PUMP TECHNICIAN

SERIAL NO.

PUMP TYPE

We oL wigzARp

DATE

/2o

WATER REMOVAL DATA

COMMENTS

ONIdWNd ¥HIJIY
TIATT dILYM

ONIdWNd I¥0JTd
TIALT JILVM

TIATT
IMVYILNI dWNd

dIAOWIY
SEWATOA
TTIM TYLOL

. JIAOWTY
SIWATOA TTIM
TYVLNIWIHONT

IAONWTY
SNOTTIVD . TVLOL

AT ANALY \ 4
Uadavna

SNOTTIVD
TYLNIWEYONI

(Wd9)
IILVY ONIJWNAJG

.25

440 dWNd

NO dwWnd

620 2S5

DATE

6f %o




it il itk i

LALLM
| . WS aa
———— WATER SAMPLING DATA iigﬁ“‘o?o 86831
. < __OF _
D Ve rre SA.M.PLE LOC.ATION NO.
PROJECT NAMI Hlere son ph 1w OR BORING/WELL NO. C?(OSED
PROJECT NAQ. 12872832 MAJOR - TASK __229= 2294 SUBTASK
TECHNICAL cm;-:w C_ Mexcipe- /D)awnm/,
DATE Jun 28 _‘s7 FORM COMPLETED BY cat/pp
WEATHER Suwv“\] LEVEL OF PROTECTION A B C(D *
MEASURING POINT top of Risc?  METHOD OF MEASUREMENT EWT
MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV.
SAMPLING METHOD _luell Wizanrd INITIAL WATER LEVEL _C2 7%
SPECIAL SAMPLING METHODS
TIME ELAPSED/FINAL DEVELOPMENT/PURGING._ S Mg TECHNICIAN S+
SAMPLING DEFTH INTERVAL - 2% PUMPING RATE/SAMPLING _Lﬁc‘im
WATER QUALITY :
N UMENTS BSED SERIAL NO. CALIBRATION REFERENCE
l-mm"oN 210 IQJLMgTu‘ 2210 S Orivy 210 ph meyer ColibraTion Iocb F Y
2.YST S-C7 pmerer 12911 see YST S-C-T vuever CalibraYion long 13
3.¥sT h:&SC'lk)eé meTer - qu (& see  YST b O. werer Calibrutom /oqLoaK lg
= 5]
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTREUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) /8.2 TEMP (°C) /9.9
CONDUCTIVITY (umhos/cm)_?7 x io' CONDUCTIVITY (umhos/cm)_80Cx 10’
PH 7.13 PH 7. 09
EH 221 EH 217
D.0. (mg/1l) 4H.3% D.0. (mg/1l) 3,70
OTHER

TECHNICIAN __ (Y TIME START /8YQO TIME FINISH__ 19(S

lﬁ\) 1/
SAMPLE COLLECTION PERIOD: START 840 STOPM TECHNICIAN __ CW

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.



SERIAL NO. WS
PAGE __OF ___

—

TOTAL VOLUME WATER COLLECTED
FIELD FILTERED:

SAMPLES COOLED DURING COLLECTION PERIOD:

YES./NO__

YES_NO.__

TOTAL NO. OF CONTAINERS_/
TIME \900 - TECH._C¢** FILTER TYPE Bawel

SAMPLE CONTAINERS

puanTITY]  GONTAINER - SAMPLE LABEL bpeservaTIvVES COMMENTS

domo G| panr S0 & - \JoA

Qo rrt. '\ 3 S T UDA

VY Ef s B RrIA

' e v 27 — BAR
L PeADTC | S Heo3 MerAte- ToTAt
L \ S s METALS ~D1 &
| Ge At v \1,/ 40 — TR EC LTR ATieny

DOCUMENTATION

. SAMPLE CONTAINERS SEALED: YES__NO;{//;IME

CHAIN OF CUSTODY FORM:

wmsii6.
YES o__

SAMPLE SHIPPING CONTAINER SEALED & PACKED:
LAB ANALYSIS REQUEST FORM:

HNICIAN
TI

ECHCME

COMMENTS:

(

.

YES ¢NO_ TIMEC (COSERIAL NO.2Z7%8  TECH.CW™ ™
Sde - N -

YES<NO__ IME SERIAL NO._ 733  TECH_CW" ‘

N T DloD . Tziaja:— |




{JJE

NES
EIa——  WELL DEVELOPMENT & PURGING [_——— =™

— GENERAL DATA PAGE OF 00032
PROJECT NAME _ Morrison ph L rr BORING/WELL NO.__ (& (OSD Dup
PROJECT NO. 12871832 MAJOR TASK 22 v SUBTASK _——
DATE SuN_28 37 FORM COMPLETED BY Crx/po

WELL CONSTRUCTION
TOTAL DEPTH (FT) 50.4° BOREHOLE DIAMETER ¢!
GRAVEL PACK INTERVAL (FT) H6-3r WELL DIAMETER (ID)(IN)_<Z2°‘
WELL PROTECTOR: YES_v~ NO __ PADLOCK NO. /V//A
FLUID INJECTED DURING DRILLING (QUANTITY)
WATER VOLUME DATA WATER VOLUMES
_ / ITEM VOLUME

DATE OF MEASUREMENT SuN 28 ‘87 FT3 lGars
MEASURING POINT Tep of iicer WELL CASING
WATER LEVEL INSTRUMENT USED__Ew T GRAVEL PACK
INTIAL WATER LEVEL (FT) ze! AW DRILLING FLUIDSI
LINEAR FEET OF WATER 2.7’

LINEAR FEET SATURATED GRAVEL PACK /%7
NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT
DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT well  wizacd
WATER QUALITY MEASUREMENTS: YES v~ NO ___ |
WATER VOLUME TO BE REMOVED (GALS)_!2:Z MINIMUM _[8'2 maximum 36-S/

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS




q__\-'-‘-**.zi-‘-**-‘ WELL DEVELOPMENT.& PURGING [ ggrrar no. wo - 9003
I S\ A TER QUALITY/WATER REMOVAL | PAGE OF

BORING/WELL NO.__ & oS D Dup

PROJECT NAME __ [Uerrsoy S 1 ot

PROJECT NO.__ 12€ 7283¢ MAJOR TASK 2294 », SUBTASK —
DATE Jun_ 26 ‘87 FORM COMPLETED BY et/ PO

WATER QUALITY INSTRUMENTS

DATE | INSTRUMENT [SERIAL NO.|[Ssmmaiss ()| TECHNICIAN
69#8 OrioN 210 o weer| 2210 v C Moxeinen
0/28 JST 5(T paerer 129 v C Moaxpiner

WATER QUALITY READINGS

a) (@] =
3 @l 1]
3l 3 B |z
S PN =1
g 24 oo —~|
xhyxlo o >
mfd Q| o |==]
W —I> — =0
Z| m 3 O~
HO Q=] |0 ol f=17)
<L e D &0 oino
B e L = i~ al=zx
O 100 M |~V |x ox
DATE |TIME[EO [ >|H|a=|q, 2 OD|APPEARANCE - COMMENTS
4/38 1824156 18t 1z 7410 ,wodd\% To  Cloudy C,\ea,r'.«% atTer 30 Gallas
¢/28 [1830 |41 32 7.4 180 g A ! '

NOTES :
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.

2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.



PUMPING TECHNIQUES

DATE | PUMP TYPE SERIAL NO. PUMP TECHNICIAN

J /;o WELL WIZALD — Crn—

WATER REMOVAL DATA

o ©
Q %’ z =
—
= [a [0 |32 RS Ly
< A 7R a (X [REES
5 la |3 |82 5 |< >5B3
& - P e SR ST (W e
5| & |e |S2al°alearanlE al
- —
M R Y e S e P
o} & s A0 [0 |10 |« D2 | am{m O X
= | 2| 24928 es o= eaX s> et
S | B | S| BZ<H [0 |Zpe (6Ol |56 | e by
DATE | a o, | &2 | RO e e e 5% 0,32 a2 < COMMENTS
¢ lrotiezol gl «28 23 |




E-!J-L--IE_=1 =

~

WATER SAMPLING DATA

]lE

SERIAL NO. WS___ 00032 '

PAGE __OF __
E - , SAMPLE LOCATION NO.
PROJECT NAME illorceos pl & iy SAMPLE L LT RO éﬁ:_(DDulp
PROJECT NQ.__ 1287 2832 MAJOR -TASK 22494 SUBTASK __ ——
TECHNICAL CREW _C ilaxener | D Daven sorT
DATE JUN 29 ¢/ " FORM COMPLETED BY v /pD
WEATHER ﬁuw\ﬁj LEVEL OF PROTECTION A B C (D) *

MEASURING POINT Tox of Risp2 METHOD OF MEASUREMENT
INITIAL WATER LEVEL ELEV.

MEASURING POINT ELEV.

EWT

SAMPLING METHOD well wizerd

SPECIAL SAMPLING METHODS

v
INITIAL WATER LEVEL _22'7/4

TIME ELAPSED/FINAL DEVELOPMENT/PURGING .

-

S Muwo  tECHNICIAN _C7'°

: / .
SAMPLING DEPTH INTERVAL 38 PUMPING RATE/SAMPLING _"?-Lofﬂ"\
WATER QUALITY -
INSTHIMENTS HSED SERIAL NO. CALIBRATION REFERENCE
L.Opicy 210 2h erer 2710 we Ocion 210 piy yever Col. bf‘a:TMAL‘” tf
2.YST S-¢17  meTer 291l we YST S-C-T mevrer (alibroTion /oaéoolﬁ (3
3'\/51 D;_)sﬁiue‘é 'O)Lygen MoTe 2997 sce YST DO, Morer CelibraTion IQ:LLook s
4. o
5.
FINAL WATER QUALITY DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) (8.1 TEMP (°C) 123
CONDUCTIVITY (umhos/cm)__ 71 x/0' CONDUCTIVITY (umhos/cm) 78xio’
PH 7.14 PH 7.i5
EH 217 EH 218
D.0. (mg/1l) 9,57 D.0. (mg/l)___“-49
OTHER
TECHNICIAN .01 TIME START JBSO TIME FINISH 1925
SAMPLE COLLECTION PERIOD: START (850  srop 28  rEcENICIAN _V™

*NOTE:
FOR DETAILS.

FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN



SERIAL NO. WS
PAGE_OF __

—

TOTAL VOLUME WATER COLLECTED __
FIELD FILTERED:

YES_<NO__

TOTAL NO. OF CONTAINERS 7/
TIME |20C TECH.CH\™ FILTER TYPE Brva el
SAMPLES COOLED DURING COLLECTION PERIOD: YESx-KO.

SAMPLE CONTAINERS

CONTAINER

SAMPLE LABEL

QUANTITY MATERIAL SERIAL NO. [PRESERVATIVES COMMENTS
Yo ol A SC oo e It — oA
40 M T — VoA
Va it 932 — BAA
\y Gt~ N~ 14 - RBRANR
L ReaoTic 15 HRO3 NETALS ~ToTAL
L [ 9¢ WMo £ M ETALs ~ Dis
[ 6t e NG — PREF )N Atior

T

DOCUMENTATION

' SAMPLE CONTAINERS SEALED: YES
SAMPLE SHIPPING CONTAINER SEALED & PACKED:

LAB ANALYSIS REQUEST FORM: YEsg{ﬁb__

CHAIN OF CUSTODY FORM:

YES [ NO __

)

o;g//EIME TECHNICIAN

YES (- NO__ TIME 2lcoTECH. ¢ n?

TIME _otoo SERIAL NO. 2739 TECH. &>

TIME €190 SERIAL NO._ 2731 TECH._ (&
2240

COMMENTS:

|



<
%% SAMPLE CONTROL SHEET FERIAL no. scs_ LT
— |PAGE __OF B
PROJECT NAME Mp{LP_l So~ Pl 2T DATE TJurs A7
PROJECT NO. _ rEANL- 35 SAMPLER ot
SAMPLE LOCATION NO.__ (=105 7 DuQ CUSTODIAN Q>
SAMPLE NO.J SAMPLE LABEL NO. C.0.C. NO. SHIPPED ngnoggé\%xb%.s
VoA é-Looc%‘Lr{ 2724 Tty Z %7 | 1AR272=
\/of DB 1 q
P % ) I
T %, f
Megpth-Tol o B | /
MTiLs ~hsy & } , / , 7
PDugwdty KTiort W / 906 v \/ V
L oA q1 oco gl 2734 Salg ' CAR 2722
Vork | 92 | /
Bod | 4 /!
P VA | |
MRS T | @ )
MeThspy (1, Qe / |/

Yesgltdton Y 0




iﬂ%

NES =
— WELL DEVELOPMENT & PURGING [_ooinl no. woG 000. 1
GENERAL DATA PAGE OF -
PROJECT NAME More son P\.\ 1 pT BORING/WELL NO. G o6 D
PROJECT NO. 12872832 MAJOR TASK 2z=%¥ SUBTASK _—
DATE SvN 28 ‘87 FORM COMPLETED BY 24 CN«’;/M;
WELL CONSTRUCTION
TOTAL DEPTH (FT) 24— 2¥.c BOREHOLE DIAMETER "
GRAVEL PACK INTERVAL (FT)__2%S-6.s’ WELL DIAMETER (ID)(IN)__ _Z2°
WELL PROTECTOR: YES_ v~ NO ___ PADLOCK NO._ A/A
FLUID INJECTED DURING DRILLING (QUANTITY)__ AR !
WATER VOLUME DATA WATER VOLUMES

DATE OF MEASUREMENT__JuN <& &7 FT3 | Gars
MEASURING POINT TOoR., WELL CASING 2.ue
WATER LEVEL INSTRUMENT USED__ EfwJ GRAVEL PACK b, 06
INTIAL WATER LEVEL (FT) 9_’ 5" DRILLING FLUIDS
LINEAR FEET OF WATER /5-2

LINEAR FEET SATURATED GRAVEL PACK_ /&—~r<"/2.c (e /2'47
NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT
DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT _(nnTracTers pomp and TeFlon bailer
WATER QUALITY MEASUREMENTS: YES_Z NO ____
WATER VOLUME TO BE REMOVED (GALS) (2. & MINIMUM /Z.©_ MAXIMUM 3R

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS




L B WELL DEVELOPMENT:& PURGING [spmias vo. wo _ 0001 ]

SRR,  E———
S 4SEEEN ;£ TER QUALITY/WATER REMOVAL | PAGE —— OF —

PROJECT NAME _rlocc 5oy TDLL 1 RT BORING/WELL NO.__ & /06D
PROJECT NO._1t2872837 MAJOR TASK 229%  SUBTASK ——
DATE Son Z8'R7 . FORM COMPLETED BY cmr/o0

WATER QUALITY INSTRUMENTS

DATE | INSTRUMENT |SERIAL NO.|[Sphtciabp ()| TECHNICIAN
(9/7—3 Orion 210 Pl mete 2210 v C Whaxeiner
@//25 ¥SI S-C-T wacter 12911 v (\ Mexeiner
WATER QUALITY READINGS
Ci Q
RN
cl o ; >
= =P £
M~J§(Jo —{
a Q&0 n o>
o3l 3] mHE
vz 0= ~— |0
2 = = O~
JAC A -0 x 100
L | D A fn olao
S ElEk | 5|28
DATE|TIME|EC [« > | aX=(qQ, g.a OS|APPEARANCE COMMENTS
C/28 1945|558
(;/;9 1530l ¢ IS L. 7% P2 xid Clear
(a/ae 1555 165 )49 . 78) 23510 |
¢/2811558 16|  lual kil hras] V7

"NTES :
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.

2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.



e A . 3071 =00 W0 = -

PUMPING TECHNIQUES

DATE | PUMP TYPE SERIAL NO. PUMP TECHNICIAN
4/?3 CeaTrfror s — CcA
WATER REMOVAL DATA
)
. Z o
& |93 o |12 SIS P
< | .q;g 4 X (WS
ﬁ £ Qe |3 < |2>5Es
fu z < [z2 |m & [ [Ha
Z ] o woloa gPalznlz |RA5E
) o | = Zi |- msQm | mE 5]
“ Q> > 37> a2 alxme e
oy 8 | a5 | 30O |i0 < 2Qammorx
2 | 5 |25 |92 [es B on s sl
| )
DATE| & | & | 29|40 |8 Fxa |25 |ma|E = <|cOMMENTS -
é/7«5 /o] tdse] §.5 ?r ?/ p—

@




e — SERIAL NO. Ws LD@OLL ~
T—— ' GSa— WATER SAMPLING DATA PAGE . OF _
; oo — SAMPLE LOCATION NO.
PROJECT NAME_/focrison ph 1 Rz SR L L WELL NO. —(=2(06D
PROJECT NQ._12872& 32 MAJOR -TASK 2294 SUBTASK __——
TECHNICAL CREW C Maxeiner /| DDa vew porT
DATE & xun 1.8 '87 FORM COMPLETED BY co/pp
WEATHER 80'—"/"} LEVEL OF PROTECTION A B c(D *

MEASURING POINT Tap of Risea METHOD

MEASURING POINT ELEV.

OF MEASUREMENT EwT

‘INITIAL WATER LEVEL ELEV.

SAMPLING METHOD __ TeClon Bailer

11

SPECIAL SAMFLING METHODS

INITIAL WATER LEVEL _32 5"

Y4

TIME ELAPSEL/FINAL DEVELOPMENT/PURGING . 30 M TECHNICIAN _C A2
SAMPLING DEPTH INTERVAL 'C?Q%b{/ PUMPING RATE/SAMPLING —
WATER QUALITY :
INSTRUMENTS USED SERIAL NO. CALIBRAT;ON REFERENCE
l-Or-cv%lolDL\ meYe o 2210 See. Ocion 210 Pl weted Om\ hraTion ‘oy
2.¥y51 S-C-T MeTer 1291/ see YST S-C-T mexer Caliboay: ()vLan. beok

3

3J-Sl D;ﬁal yed OK\][?EN wALTER 29972, ¢ YST DO et~ Cal. b e Yion l’_[:eoK ¢S
4. -
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) /4.1 TEMP (°C) /5.0
CONDUCTIVITY (umhos/cm)_ 72X (O’ CONDUCTIVITY (umhos/cm) 7S xi0’
PH .27 PH 6-97
EH 218 EH 210
D.0. (mg/1l)__8.30 D.0. (mg/l)__8.50
OTHER
TECHNICIAN_ _ (v~ TIME START/LOO  TIME FINISH__ /620

SAMPLE COLLECTION PERIOD:

*NOTE: FOR LEVELS OF PROTECTION;SEE S

FOR DETAILS.

START /620 stop /620 TECHNICIAN __Lf‘:i/p"

ITE SPECIFIC SAFETY PLAN



SERIAL NO. WS
PAGE__ OF __ R ' 1

TOTAL VOLUME WATER COLLECTED _ TOTAL NO. OF CONTAINERS_7

FIELD FILTERED: YES.NO__  TIME [L[O - TECH. (™M~ FILTER TYPE BAvrc L ( b
SAMPLES COOLED DURING COLLECTION PERIOD: YES__§O. _

SAMPLE CONTAINERS

puanTITY]  GONTAINER | SAMPLE LASEL bRESERVATIVES COMMENTS
To M 27:39) st oo — o 7
" T SC oo 2 — oA
1. ehL "« SLooe 36 — BA
« ' Stoeo 37 — BNA
[, PuAy 1 Stoov 3% H O3 7orsr WMeorAtg
| . y Stoco 39 | Hplo; DU
| eft y SeopoHO — [Pt 5 e AT 0~

DOCUMENTATION

-
- SAMPLE CONTAINERS SEALED: YESé?ﬁé?;//fIME
SAMPLE SHIPPING CONTAINER SEALED & PACKED:
LAB ANALYSIS REQUEST FORM:
CHAIN OF CUSTODY FORM:

TECHNICIAN

_ YES ~NO__ TIMEZRoo TECH. {4

YES_“NO__ TIME 224 SERIAL NO.(AL246FECH. (/7

YES_/NO_  TIME_Zl0o SERIAL NO.Ze63  TECH.LME
23 {.7

COMMENTS :




— — SAMPLE CONTROL SHEET I?ERIAL no. scs_JUUU 4J
_— PAGE __OF ____
PROJECT NAME Mo//,j,,\/ Pt R DATE JCsa~r 295 ‘s >
PROJECT NO. /287283 SAMPLER e
SAMPLE LOCATION NO.__ G[06D CUSTODIAN e
T
EAMPLE NOJ SAMPLE LABEL NO. 'C.0.C. NO: SHIPPED LQEBQ[?P%‘?.I{JY&OIS
Fo
% VoA Slppo 24 2662 29757 LALR 2643
VoA l %5 | ] |
e | % / | /
frp 71 / [ ]
Mee ~Tuimy 58 f [ f
e D 3 I Iy [,
?Viﬁ“/d’ltw - ﬂ/ 4’0 \1/




ETICICS No- WS 00007
’a-f—-— WATER SAMPLING DATA ‘EERIAL - ’

PAGE__OF __
Horr, SAMPLE TLOCATION NO.<; : =)
PROJECT NAME ft/orr 5101\1 Sl 1 pr 3R BORING/WELL NO. R.1 _5CA¢\HL_
“3 PROJECT NQ. 1287 283¢ MAJOR -TASK 2293 229 SUBTASK _——
¥  TECHNICAL cm/sm C Maxciner | D DavepmporT
1
DATE Jun 20,2787 ’ FORM COMPLETED BY __ s> /20
WEATHER Brtr o] LEVEL OF PROTECTION A B Q D)*
MEASURING POINT - METHOD OF MEASUREMENT ~
MEASURING POINT ELEV. _ INITIAL WATER LEVEL ELEV.__ —
SAMPLING METEOD _ INITIAL WATER LEVEL —

SPECIAL SAMPLING METHODS

TIME ELAPSED/FINAL DEVELOPMENT/PURGING _ _ TECHNICIAN —

SAMPLING DEPTH INTERVAL - PUMPING RATE/SAMPLING __ —
WATER QUALITY -
INSTRUME%TS USED SERIAL NO. CALIBRATION REFERENCE
1. -
3.
4.
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS . DATA INSTRUMENT READINGS
TEMP (°C) - / ' TEMP (°C) /
CONDUCTIVITY (umhos/C/() CONDUCTIVITY (umhos/cm}L_,
PH PH /
EH [ A EH /4 =
D.O. (mg/1l) / D.0. (mg/l) / 7
OTHER // J
TECHNICIAN_ _ TIME START_____ TIME FINISH /
SAMPLE COLLECTION PERIOD: START__. __ STOP —  TECHNICIAN_ =

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.



SERIAL NO. WS
PAGE__OF __ ,

TOTAL VOLUME WATER COLLECTED _ Caﬁ%“g)TOTAL NO. OF CONTAINERS 7~

FIELD FILTERED: YES__NO_=  TIME . TECH. FILTER TYPE (
SAMPLES COOLED DURING COLLECTION PERIOD: YES_-NO. )
SAMPLE CONTAINERS
QuantrTy ~— GONTAINER ) SAMPLE LEBEL breservaTIvES COMMENTS
LFOrt GTAS £ X coo \3 A o A

DOCUMENTATION

SAMPLE CONTAINERS SEALED: YES_NO_/TIME_— TECHNICIAN

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES _{ NO__ TIME 22% TECH.C/™—
LAB ANALYSIS REQUEST FORM: YES Ao_ TIMEZ2-00 SERIAL NO.ZNS-BTECH.Crv
CHAIN OF CUSTODY FORM: YES-~NO__ TIME 216> SERIAL No.%z{_ TECH. &/

ol
|
|

COMMENTS:

[4

[
7‘,&//,,0 SLANEL [ Desr fds /ﬁ/ S Core e




L LAY IAT,

» ——

WATER SAMPLING DATA

SERIAL NO. WS
PAGE__OF _

UOOIZW

PROJECT NAME orr son

Phi 2T

SAMPLE TOCATION RO. Sz,
OR B(%ﬁlNG/WELL NO. —Z&p Blank

PROJECT NQ._l2 82722832 MAJOR - TASK _22 9 SUBTASK _— =
TECHNICAL CREW_M[_A&LJ D DayeuparT
DATE SUN_z9_'87 FORM COMPLETED BY __ &2 */op

WEATHER Dt g

MEASURING POINT —

MEASURING POINT ELEV. —

METHOD OF MEASUREMENT

LEVEL OF PROTECTION A B C(D*

INITIAL WATER LEVEL ELEV. —

SAMPLING METHOD 7R P

A¢/ {%¥q£§5=L:F*L

INITIAL WATER LEVEL

e 77 M/IZ//J

SPECIAL SAMPLING METHODS

TIME ELAPSED/FINAL DEVELOPMENT/PURGING .

SAMPLING DEPTH INTERVAL

TECHNICIAN %2

PUMPING RATE/SAMPLING

WATER QUALITY .

INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE
1.Cron 210 ph_weter 2210 Isece. Oriont 2LO PL] Merer CalibraTion [aigm
2. YSI S{’T mere 129// [See \/SI S’C'T meTer CelibraTion loi Aoo
3. YSI Dwolved OX:{?ZH mMeTe ?,992, sce YSI b.O, meTenr Co\'.'bm‘riou 105 baokK
4.

5

FINAL WATER QUALITY"
INSTRUMENT READINGS

DUPLICATE WATER SAMPLING
DATA INSTRUMENT READINGS

TEMP (°C) TEMP (°C)

CONDUCTIVITY (umhos/cm) CONDUCTIVITY (umhos/cm)
PH ¢ Y PH

EH IKV/O/\]Z_’ EH

D.0. (mg/1) — N o/ LA D.0. (mg/1l)

OTHER ke

TECHNICIAN ___ TIME START_______ TIME FINISH

SAMPLE COLLECTION PERIOD:

*NOTE:
FOR DETAILS.

START /000 stop _(§00 TECHNICIAN LM

FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN



SERIAL NO. WS
|PAGE__OF __ 1

TOTAL VOLUME WATER COLLECTED %0t~ TOTAL NO. OF CONTAINERS 2
FIELD FILTERED: YES__ NO TIME . TECH. FILTER TYPE (
SAMPLES COOLED DURING COLLECTION PERIOD: YES_NO: .
SAMPLE CONTAINERS
AMPLE LABEL )
uantrTy  CONTAINER - | SEHE L o, [PRESERVATIVES COMMENTS
Yo me arss | 2000 4 (& TP BIAVK
Uo it . i 42 /ce 77 %ﬁ//m//é
®
DOCUMENTATION
SAMPLE CONTAINERS SEALED: YES_ NO — TIME TECHNICIAN

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES —NO__ TIME 23>=TECH. Cror—
LAB ANALYSIS REQUEST FORM: YES ~NO__ TIME Z3oo SERIAL NO.ALZI4PTECH.Cc¢- 2
CHAIN OF CUSTODY FORM: YES_-NO__ TIME 23cc SERIAL NO.%‘%_ TECH._( co~—

7

COMMENTS : T7RpP BlrAr—e ~/ ero< Cezo evolls




D i e

“J LA
ey ieal . SERIAL NO. WS 00N~ 3
Pm—  Je—— WATER SAMPLING DATA PAGE __OF
. < __OF _
PROJECT NAME _ocriscn  ph1 a3 ggﬁggﬁmgg%gﬁwgo-w.g BLAMG
PROJECT NQ. 12872837 MAJOR -TASK 2234 °> SUBTASK '
TECHNICAL CREW_C WMaxeiyen /Dbauempor.
DATE _Sum 30 ¥3 FORM COMPLETED BY et/ pp
WEATHER Oupnn LEVEL OF PROTECTION A B @D 3
MEASURING POINT — METHOD OF MEASUREMENT —
MEASURING POINT ELEV. — INITIAL WATER LEVEL ELEV.
9 —
SAMPLING METHOD SN INITIAL WATER LEVEL
SPECIAL SAMPLING METHODS
TIME ELAPSED/FINAL DEVELOPMENT/PURGING . TECHNICIAN &/ "
SAMPLING DEPTH INTERVAL - PUMPING RATE/SAMPLING —
WATER QUALITY -
INSTRUMENTS USED SERIAL NO. CALIBBATION REFERENCE
l' ./\ / A
2. ANENAY
3. L\ /]
4. \J !
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) A ' . TEMP (°C)
CONDUCTIVITY (umhos/cihn) ] }[\ CONDUCTIVITY (umhos/cm)
PH Pt PH
EH f NV J EH
D.O. (mg/1) V D.0. (mg/1l)
OTHER
TECHNICIAN ________ TIME START_______ TIME FINISH
SAMPLE COLLECTION PERIOD: START 600 STOP _\¥E© TECHNICIAN __ (¢

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.



- SERIAL NO. WS :
PAGE__OF __ _ :

TOTAL VOLUME WATER COLLECTED __ Sor“— TOTAL NO. OF CONTAINERS.>
FIELD FILTERED: YES__NO:-— TIME - TECH. FILTER TYPE

SAMPLES COOLED DURING COLLECTION PERIOD: YES_—NO.
SAMPLE CONTAINERS

®

CONTAINER SAMPLE LABEL
QUANTITY — CONEAINER L No. | [PRESERVATIVES] COMMENTS
olop (e S SLome A3 — WYL
do s 4 LM Ape—

sl

DOCUMENTATION l

SAMPLE CONTAINERS SEALED: YES_ NO_.~ TIME TECHNICIAN 1
(—1———_—

SAMPLE SHIPPING CONTAINER SEALED & PACKED: ggsﬁo_ TIME 25 orECH. G

LAB ANALYSIS REQUEST FORM: Ygs{ NO__ TIME:&OO SERIAL NO. 2735 TECH.CWw ™

CHAIN OF CUSTODY FORM: YES<NO__  TIME_ 3515 SERIAL NO. 2739  TECHCI

COMMENTS : “’/ GloSD nd{’




LEA-]LEAT, GERIAL NO. Ws - 000»U _
I——— * S— WATER SAMPLING DATA PAGE _OF __
) , SAMPLE LOCATION NO._ .
PROJECT NAME Aowson pnd or OR BORING/WELL NO. E-eel BlAnIS
PROJECT NQ.__1287 2832 MAJOR - TASK 2zql SUBTASK . ———
TECHNICAL CREW_C Moxciner [ D DaveaporT
DATE Sasm Edadell et FORM COMPLETED BY ety
WEATHER Dav« LEVEL OF PROTECTION A B C(D)*
MEASURING POINT A44; METHOD OF MEASUREMENT /A

MEASURING POINT ELEV.

INITIAL WATER LEVEL ELEV.

SAMPLING METHOD _ J@/Z o Biile—

SPECIAL SAMPLING METHODS (sep

INITIAL WATER LEVEL

Y2803 Ll A & <

TIME ELAPSED/FINAL DEVELOPMENT/PURGING .

SAMPLING DEPTH INTERVAL

TECHNICIAN __ _Ce~

PUMPING RATE/SAMPLING ——

;nﬁﬁﬁﬁﬁugﬂ%?%ﬂéo SERIAL NO. CALIBRATION REFERENCE
1. L]
2 T 17/T%
3. N/
4. 4 '
5.
FINAL WATER QUALITY " DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) TEMP (°C)
CONDUCTIVITY (umhos/cm) CONDUCTIVITY (umhos/cm)
PH [/ PH
EH AN 1/ FT EH
D.0. (mg/1)___t [ AJ D.0. (mg/1)
OTHER
TECHNICIAN TIME START______ TIME FINISH
SAMPLE COLLECTION PERIOD: STAREleowcM sTop2/0S ~ TECHNICIAN ¢

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN

FOR DETAILS.



t

SERIAL NO. WS
PAGE__OF __ o

TOTAL VOLUME WATER COLLECTED __ BoMi_ TOTAL NO. OF CONTAINERS 2.
FIELD FILTERED: YES___NO'_/_ TIME - TECH. FILTER TYPE (
SAMPLES COOLED DURING COLLECTION PERIOD: YES_—NO-_ .
SAMPLE CONTAINERS
CONTAINER SAMPLE LABEL

[QUANTITY] MATERIAL . SERIAL NO. PRESERVATIVES COMMENTS

boenc (| e SLoon b (CF UoAa

bow " g/ L (g \/oA

DOCUMENTATION

SAMPLE CONTAINERS SEALED: YES__NO__/TIME__ TECHNICIAN

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YESCNO_ TIM\EU&_)TECH.CL_\

LAB ANALYSIS REQUEST FORM: YES/ NO__ TIME_otoo SERIAL NO{*® 23S TECH. (¢

CHAIN OF CUSTODY FORM: YEsm_ TIME _©\oo SERIAL NO.23tS  TECHLAM
Zr37

COMMENTS:

i ”‘P'I-I BN B B N B 'I;



151G -
"—"L-—Ei'-f——,-—. SAMPLE CONTROL SHEET SERIAL NO. SCS——O*M—fQj
——— l

PAGE ___OF ____
PROJECT NAME _(focrison b 4 _ar DATE ___=Jderl3 ! 57
PROJECT NO. 12872652 SAMPLER C et 2
SAMPLE LOCATION NO._Brlet BLanl CUSTODIAN (Tt
j I LAB ANALYSIS
SAMPLE NOJ SAMPLE LABEL NO. C.0.C. NO: SHIPPED REQUEST NO .
Vo & SLooo | 2995/2132 | Foee v '§7 (A 299 S
T

\fabr Voo { - L




INAMNES
——— = WELL DEVELOPMENT & PURGING EERIAL NO. WDG 0001 3
| GENERAL DATA ~ |pAaGE OF
NE = por Erews
PROJECT NAME _ Worcison olh4d R T BORING/WELL NO. C(T7w/#ee [
N
PROJECT NO._ 12872832 MAJOR TASK 229% SUBTASK _——
DATE _SuM 29 87 FORM COMPLETED BY CET> L2 D
WELL CONSTRUCTION
TOTAL DEPTH (FT) (525 BOREHOLE DIAMETER A6
GRAVEL PACK INTERVAL (FT) S WELL DIAMETER (ID)(IN)_ ~YG-
WELL PROTECTOR: YES_+—~ NO ____ PADLOCK NO. ~ze
FLUID INJECTED DURING DRILLING (QUANTITY) ’J G-
WATER VOLUME DATA WATER VOLUMES
‘ ITEM VOLUME
DATE OF MEASUREMENT__ Jaw~ 29 &7 FT3 | GALS
MEASURING PJOINT_ PuDBie SETi(Me Dé WELL CASING
WATER LEVEL INSTRUMENT USED GRAVEL PACK
INTIAL WATER LEVEL (FT) T G DRILLING FLUIDS|
LINEAR FEET OF WATER ' A6~
LINEAR FEET SATURATED GRAVEL PACK __ AJ¢g
NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT
DEVELOPMENT CRITERIA
METHOD OF DEVELOPMENT DiscHr® (L T  cITEH & TAZATA~ 2 AU 7/3//H\_,y\
WATER QUALITY MEASUREMENTS: YES_ . NO __
WATER VOLUME TO BE REMOVED (GALS) 4-#&s MINIMUM ____ _ MAXIMUM _

SBeocoe ghAts
NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC

WELL DEVELOPMENT PLAN.

COMMENTS Duop (So  GpA T 56009 &)y




—(r——= WELL DEVELOPMENT.& PURGING [?ERIAL No. wp _ 0007 3J

1 SEmE——
P— S\ TER QUALITY/WATER REMOVAL | PAGE OF

PROJECT NAME _ Mcarpcson 1qu pa RI BORING/WELL NO. ('/T",/ W EL
PROJECT NO.__ 12872837 MAJOR TASK 2294  SUBTASK ——
DATE Jun 25 87 FORM COMPLETED BY coe> S OD

WATER QUALITY INSTRUMENTS

DATE | INSTRUMENT |SERIAL NO.|SpRroniis )| TECHNICIAN
G/z‘? Orioy 210 ph MeYer [ 4Ye) v c Whxeinel~
&ZZQ ySI S-C-T weTer 1291 t/ Q /Maxc{ngf\
i
WATER QUALITY READINGS
& (&) Z
= m 2]
> S o >
ol O ‘o Sl
= = ES £
3K 0|0 g e
w 3o 1o =|>
= @ |
0z nf—|> ol 5131
33|a g .9 26
<A < Sl avfna Slao
1 e ) = |~ alzn
O< 00| HHO | o=
DATE |TIME|FS |6 5|6 o= (4. | B |35|apPEARANCE COMMENTS
G294 1055 | ~e 39 ri6]  losud CCEAR Cprtrs  [Pitasatsite
6/39 /oS |MH6 3 5] .16 LSy L
1
NOTES :

1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.



TECHNIQUES

PUMPING

T
2 |
—~
Of W
—
Zl
ool
O
L (~
NI
S
jow]
SN
S
M&
<1 IS
™
€3]
14p]
€3]
o,
>
=
ol W
by JN
o
(¥
€3]
el N
DM

WATER REMOVAL DATA

COMMENTS

ONIdWNd ¥3LaV
? TIATT dILYM

ONIdJWNd F¥0JFd
TIATT JILYM

Qsﬂb

TIAT'T
IAYINI dWNd

dIAOWIY
SINNTOA
TI13M TYLOL

JIAOWHEY
SIWNTOA TTIM
TYINIWIHONT

AIAOWINY
SNOTTIVYD ., TYIOL

dEAOWIY
SNOTTYD
TYINIWTIONI

(Wao)
BLVY ONIdwWnd

440 dHWid

/30

NO dwWnd

o730

DATE

%19 |ovectrrant iso




SERIAL NO. WS_ (00013

PAGE _ OF _

J =
L L'_L"}_‘
%;—_—_— WATER SAMPLING DATA
PROJECT NAME 1V orrinon phd Rrx
PROJECT NQ. 12872832

SAMPLE LOCATION NO.

-
3R BORING/WELL NO. —&/ 7 pobes /

MAJOR -TASK 229¢C 2294 SUBTASK _—

TECHENICAL CREW_C %xe;ner%mq?oq_ba
FORM COMPLETED BY

DATE JuN_29 '97

core o2

WEATHER Derrrn - L7« C/.wo;,

MEASURING POINT _RB s 3/&

MEASURING POINT ELEV.

INITIAL WATER LEVEL ELEV.

LEVEL OF PROTECTION A B C @

METHOD OF MEASUREMENT _ (S« R38R S £7TT/+e

7R

SPECIAL SAMPLING METHODS

SAMPLING METHOD

Ty

INITIAL WATER LEVEL _ A&

:J-MIN

TIME ELAPSED,/FINAL DEVELOPMENT/PURGING _ TECHNICIAN _ <77
e
SAMPLING DEPTH INTERVAL yoar il PUMPING RATE/SAMPLING _ 750"
TET spm
IMIER QUALLLY o SERIAL NO. CALIBRATION REFERENCE
1.Ocion 210 Sl meven 2210 See. C%;iouu?gh merel CalibraTioy |05LaoK 7Y
2.YST S-C-T greter 1291] See. Orign VST S-C-T aerer Gilibrer.ga tc,qLooK /3
3'\/55- blssolue.c\@i?_c}w MET.R 2992 e YST bQ_;sol./e_é Ox\'(qravc.(,bm\rmﬁiosé (/5
4. .
5.

FINAL WATER QUALITY"

DUPLICATE WATER SAMPLING

INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) 2.8 TEMP (°C)
CONDUCTIVITY (umhos/cm)_&5 xIo0° CONDUCTIVITY (umhos/cm)
PH 716 PH
EH 254 EH
D.0. (mg/l)___G.GZ [6.07 D.0. (mg/1)
OTHER /
TECHNICIAN ___C¢™~ <TIME START///S _ TIME FINISH 1120

START _//!' S~ stop_[/20  TECHNICIAN &t

SAMPLE COLLECTION PERIOD:

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN

FOR DETAILS.



SERIAL NO. WS .
PAGE__OF __

TOTAL VOLUME WATER COLLECTED FO TOTAL NO. OF CONTAINERS _Z2-
FIELD FILTERED: YES__NOZ TIME - TECH. FILTER TYPE
SAMPLES COOLED DURING COLLECTION PERIOD: YES;{ﬁa;_

SAMPLE CONTAINERS

uaNTITY  GONTAINER | SAMPLE LABEL lpppservaTIVE COMMENTS
4o Ac G (A Se 000 4% (cy LA
Yo e n L% (Ce Vok

DOCUMENTATION

SAMPLE CONTAINERS SEALED: YES__ NO _/ TIME TECHNICIAN
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES—~NO__ TIMEZ30Y TECHY ™
LAB ANALYSIS REQUEST FORM: Yxsﬁ_ TIME 2300 SERIAL NO LA£ZTHTECH. ¢/ —

CHAIN OF CUSTODY FORM: YES ~NO__ TIME 2300 SERIAL NO.% TECH._<¢1

COMMENTS:




1 Ia G

U U

— G— SAMPLE CONTROL SHEET serIAL No. scs_2UUUY
. PAGE __OF ____

PROJECT NAME (Aowre sord Pt ¢ A7 DATE 6/ 13 [r7

PROJECT NO. (72 5857283, SAMPLER . Ca2

SAMPLE LOCATION NO. C1y aecl ( CUSTODIAN __&Ar™—

< ! LAB ANALYSIS

SAMPLE NO. SAMPLE LABEL NO. C.0.C. NO. SHIPPED REQUEST NO.

ETywen o 5L 000 4¢3 Z4 2743 Sud 3057 | e z7yz

¢ (" 44 é [ s

A7




|
H

mathe

4]

—_— WELL DEVELOPMENT & PURGING [CooraL NO. WDG
— GENERAL DATA PAGE OF 00015
PROJECT NAMZ _lforcson (ln 1 px BORING/WELL NO. 5/77 Weee *‘3 7 Dep
PROJECT NO. 12872832 MAJOR TASK 229% SUBTASK
DATE -J0p_ 29 87 FORM COMPLETED BY cet*Sop
WELL CONSTRUCTION
TOTAL DEPTH (FT) [ Goo’ BOREHOLE DIAMETER A
GRAVEL PACK INTERVAL (FT) ,J C— WELL DIAMETER (ID)(IN)_-AJG6-
WELL PROTECTOR: YES_t—NO ____ PADLOCK NO. AJG—
FLUID INJECTED DURING DRILLING (QUANTITY) A G—
WATER VOLUME DATA WATER VOLUMES
. ITEM VOLUME
DATE OF MEASUREMENT_ _SunN 29 87 FT3 | GaALS
MEASURING POINT Bukple se77/nJ6 WELL CASING
WATER LEVEL INSTRUMENT USED_ £f—<"—8uFE/c |[GRAVEL PACK
INTIAL WATER LEVEL (FT) /20’ DRILLING FLUIDS|
LINEAR FEET OF WATER e

LINEAR FEET SATURATED GRAVEL PACK ot

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT
DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT 7)1 ScHAYSE

WATER QUALITY MEASUREMENTS: YES «~ NO __ _

WATER VOLUME TO BE REMOVED (GALS)____ MINIMUM _____ MAXIMUM
/56 oDd

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS /Pc//”f Eagé€  [L5o S pM 2 (S oco s ey




J AT
&2 === WELL DEVELOPMENT.& PURGING [ cparaL No. WD _D_ELQ_l_gﬁI

—

S, SR \/ATER QUALITY/WATER REMOVAL | PAGE OF
PROJECT NAME __Morrison  ph{ R.T BORING/WELL NO._C/Try st 4z
PROJECT NO. 12872822 MAJOR TASK 229 SYBTASK _—
DATE SUN 29 ‘87 FORM COMPLETED BY et op

WATER QUALITY INSTRUMENTS

DATE | INSTRUMENT |SERIAL NO.|$SERpORMuD (o) TECHNICIAN
‘9,/29 Crion 210 on pgrec] 2210 v C, Vaxeiner
&I[w YST S-C-T_meter 1291/ e (. Maxeiner
WATER QUALITY READINGS
Qa (@] Z
al @ |«
> o> O >
c| o & s o=
=l =P =~
W»JE 01l0 —
xlaeo [a = |>
3 =3 | =
0z 0l ~—I> ~— 0O
Z ] | O~
2O =l O 3 b1
L |l DO & jn ] o|ao
HA | A = o~ Qlzx .
o<Clo0|A |+ |x (o)
DATE|TIME[EC [&5 & o= (6| B |OS|APPEARANCE COMMENTS
G%%q [0 |6 s i 7.2 Ixs0" Ol & Ar L 1Fe s - 42§¢gj})
(///29 N4t |6 ol Pse| st ¢ '

'OTES::
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.

2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.



i

SERIAL NO. WS UuUulo
PAGE __OF __ |

SAMPLE LOCATION NO. ~ /7t g/ ¢
OR BORING/WELL No. ClTy WELLH

MAJOR TASK _22%% ;29YSUBTASK __— —

WATER SAMPLING DATA

PROJECT NAME  orrison Phl gyt
PROJECT NQ.__12872832
TECHNICAL CREW ___ <. Waxeiner
DATE SON 29 '87

cr2/0p

FORM COMPLETED BY

WEATHER Sutrcrg = 7L ceoog LEVEL OF PROTECTION A B c(D*

MEASURING POINT _ B8&k Sm;AbMETHOD OF MEASUREMENT Surgle

MEASURING POINT ELEV.__ G INITIAL WATER LEVEL ELEV.___ AJC

sTATIC- 170"

SAMPLING METHOD Tﬁ—f INITIAL WATER LEVELP\)MPinj -210’

SPECIAL SAMPLING METHODS yin’

TIME ELAPSED/FINAL DEVELOPMENT/PURGING . St~ TECHNICIAN <4
PUMPING RATE/SAMPLING _ <23 g~

SAMPLING DEPTH INTERVAL _ TP

IN%QI‘TR%%%QP%LIU?S%D SERIAL NO. CALIBRATION REFERENCE
1.Ocion 210 gh mere zzlo see - Orion 210 ph meer CalibreT.on leghook 7 ¢/
2.¥s1  S-C-T__perel 129t 500 YST S-C-T waeyer ColibruYion logbook 13
3;Y5_I Dissoloe A OXyGenN _pieTefl 299 ¢ see_ YSTI D.O. mews Ca(}b/a‘T«'oAJ /@_&A, 7S
. _
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) [5.0 TEMP (°C)
CONDUCTIVITY (umhos/cm)__ S5 /xi0’ CONDUCTIVITY (umhos/cm)__ .
PH 7.28 PH
EH 221 EH
D.O. (mg/1l) 53¢ D.O. (mg/1)
OTHER

TECHNICIAN C T TIME START j200  TIME FINISH _l12035

SAMPLE COLLECTION PERIOD: START/Z0C  stop /205 TECHNICIAN /7%

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN

FOR DETAILS.



SERIAL NO. WS

PAGE__OF ___
TOTAL VOLUME WATER COLLECTED Yot TOTAL NO. OF. CONTAINERS___ <
FIELD FILTERED: YES__NO_/ TIME - TECH. FILTER TYPE

SAMPLES COOLED DURING COLLECTION PERIOD: YES—NO: _

SAMPLE CONTAINERS

QUANTITY — CONTAINER | SAMELE LEBEL bRrESERVATIVES COMMENTS |
fort Gl Lo 45 (LE Cos-
dopu 1 v G L Lof

DOCUMENTATION

SAMPLE CONTAINERS SEALED: YES_ NO _/I‘IME TECHNICIAN
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YEs_:(o_ TIME 23@TECHE

LAB ANALYSIS REQUEST FORM: YESAO_ TIME_ 2340 SERIAL NO.“EEMTECH.!&L

CHAIN OF CUSTODY FORM: YES.~NO__ TIME _Z%02 SERIAL No._zz% TECH._c/M*
224
COMMENTS :

‘e




;JJE

IF

WATER SAMPLING DATA

SERIAL NO. WS
PAGE __OF _

- 0001 4‘]

PROJECT NAME _ Mor/ son Jh 1 T

' OR BORING/WELL NO.
MAJOR-TASK_Zﬁg_ SUBTASK

SAMPLE LOCATION NO. 7 "~ - -, L/

PROJECT NQ._1258728322

TECHNICAL CREW C. Mase ner

DATE 0N 29 87 FORM COMPLETED BY M= pp
WEATHER Sy ~FTL Clewpy LEVEL OF PROTECTION A B C § *

MEASURING POINT 25«:;33/[ SE/Z?% METHOD OF MEASUREMENT

MEASURING POINT ELEV.

INITIAL WATER LEVEL ELEV.

/S REK

TAP

SAMPLING METHOD

SPECIAL SAMPLING METHODS

STATC —{70'

INITIAL WATER LEVEL PUmping -219°

774 p

TIME ELAPSED/FINAL DEVELOPMENT/PURGING .

L wn TECHNICIAN _{o%

SAMPLING DEPTH INTERVAL ____T Af PUMPING RATE/SAMPLING __. 23 o/
WATER QUALITY :
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE
lO(‘}oN 210 F)h amere AR le) Or-ion L\O"al/l weler Cal.'bn,T.an%Lm( 7Y
2.¥Ys I S-C-T meyer 129 (¢ e 5T S-C-T pmerec Col.beaTion lovl, booK! /3
3')(51 b-:sdued Oxysen  merer 7.99 7 See. ¥YST D O. merer CalibmTion tOjLoo' 1
4. TV
5.
FINAL WATER QUALITY " DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) 1S.0 TEMP (°C)
CONDUCTIVITY (umhos/cm)_SixiO’ CONDUCTIVITY (umhos/cm)
PH 726 PH
EH 222 EH
D.O. (mg/l) 5.36 D.O. (mg/1)
OTHER
TECHNICIAN CaT™— TIME START_20S TIME FINISH 121>

SAMPLE COLLECTION PERIOD:

*NOTE:
FOR DETAILS.

START /22

STOP(2/® _  TECHNICIAN _CT*~

FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN



=

'm

SAMPLE CONTROL SHEET

—  fa— SERIAL NO. SCS
. A PAGE __OF ____
PROJECT NAME Ma/t/c soi PHr 27 DATE &2 /‘97
PROJECT NO. (TH7z83y SAMPLER . Cn =
SAMPLE LOCATION NO. 4/7’7 WELL 73 CUSTODIAN Ll
_ . LAB ANALYSIS
SAMPLE NO. SAMPLE LABEL NO. C.0.C. NO: SHIPPED REQUEST MO
< ¢
LaTqwiedy 50000 {5 2743 Jer 36 g7 | 4R ETY3
v |4 ] [ /
L1y WEL*3 0 |47 | | [
. Vs o N W/




INANES
- WELL DEVELOPMENT & PURGING SERIAL NO. WDG

=—

v GENERAL DATA PAGE OF 0001 6

PROJECT NAME _/ocrison IDJA 1 RT BORING/WELL NO. (’/7:; )1/5(.(, #74/
PROJECT NO._ /28726837 MAJOR TASK 229 % SUBTASK _—
DATE SON 29 87 FORM COMPLETED BY TS

WELL CONSTRUCTION

TOTAL DEPTH (FT) [ 237 BOREHOLE DIAMETER /Y6
GRAVEL PACK INTERVAL (FT) A G- WELL DIAMETER (ID)(IN)__A~°¢
WELL PROTECTOR: YES_~—NO ____ PADLOCK NO. A e—

FLUID INJECTED DURING DRILLING (QUANTITY) A

WATER VOLUME DATA WATER VOLUMES
VOLUME

DATE OF MEASUREMENT c/29 /57 TTEM £13 | cars
MEASURING POINT BeRBtL SCTTrate WELL CASING
WATER LEVEL INSTRUMENT USED BuBp/le, GRAVEL PACK
INTIAL WATER LEVEL (FT) 25~ DRILLING FLUIDS
LINEAR FEET OF WATER A G

LINEAR FEET SATURATED GRAVEL PACK __AZC—

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT
DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT Prs ceHAra R
WATER QUALITY MEASUREMENTS: YES L~ NO ___
WATER VOLUME TO BE REMOVED .(GALS)Y2fécc> MINIMUM ____ = MAXIMUM __

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS [2ATE /70 gom (Zites.) = #2729 a0d




. Lmmme  WELL DEVELOPMENT.& PURGING FERIAL NO. WD ;D_Q_O_]_Bj

—
B AN W ATER QUALITY/WATER REMOVAL | PAGE —— OF —

PROJECT NAME _ Vlorr. son P L1 pnx BORING/WELL NO._ <¢79 p/fcc “a
PROJECT NO.__ [287 2832 MAJOR TASK 2294 SUBTASK _ ——
DATE -SUN_2S_87 FORM COMPLETED BY cnz/pp

WATER QUALITY INSTRUMENTS

DATE | INSTRUMENT [SERIAL NO.|SERrcaunn o) TECHNICIAN
(alZZ? Orion 240 ph weter 2210 v~ C/ Wayeiner
6[29 [SYST S-¢-T werer| 12911 v C. Mavoiner
7
WATER QUALITY READINGS
al o =
@] m (<]
gl 3l B | |z
nl = = E.‘
63y O[O P
el xjo o T >
=1 2 [ {HZ
Uz ul—I> - |0
| =9 O~
Q0= -lo < D0
el |6 D) B4 0] olao
Bl e+ ] = s lag F4ee
O< 100 K IHU | o=
DATE|TIME|&V |8 > a=]q, E OD|APPEARANCE COMMENTS
bllﬁ‘ 1335 |a¢- is.o] h.21] Nz C’l‘e A P 1frs  2eep—
&fz9 1340 | e 1s.d Pl Heaxd < H';(jh Sul?l«‘cr < mell

NOTES :
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.

2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.


file:////-/oM

PUMPING TECHNIQUES

DATE { PUMP TYPE SERIAL NO. PUMP TECHNICIAN
é’/zc e — to17  ple T
o
WATER REMOVAL DATA
o O
. Z Z .z
| O ¥ AR by 3
1< a9 lh |x =S
f z < =3 = & |z
Z fza (0] MOATOA i szﬂz._]»—'l
o) o |z [|Szrn|- m{sCm| muin S
— §O-> A> [[{P> a2 gk
o, (o} m‘g QO €O |0 | DO |am foOmg
AR e
DATE | o oW 28 H(.'J§ E—‘E EZOG 258 Az m|X<ICOMMENTS
¥Z? 630 1/%30} 130 2720 3855 DS, L re




i

WATER SAMPLING DATA

;ERIAL NO. WS
PAGE _OF _

PROJECT NAME Mocr, son ph 1
PROJECT NQ. 12872832
TECHNICAL CREW_ (. Moxeine

T

SAMPLE LOCATION NO.

DATE _JOUN 29 87

FORM COMPLETED BY

C’é—/"/p/)

000161,

" OR BORING/WELL NO. -SiZpa/éte ¥4-
HAJOR-TASKZ_ZQZQI_ SUBTASK _———~

WEATHER Secormpy = /’TI_;;C/ouD~7 'LEVEL OF PROTECTION A B C(f>*
MEASURING POINT _ Zuspgle sz r7as METHOD OF MEASUREMENT B ci 85/s
MEASURING POINT ELEV.__ AC INITIAL WATER LEVEL ELEV. A€
STATC - 2 707
SAMPLING METHOD T4y INITIAL WATER LEVEL Pomping~ 355"

SPECIAL SAMP.LING METHODS 4 p

SM/M

TIME ELAPSED/FINAL DEVELOPMENT/PURGING . TECHNICIAN &“—
SAMPLING DEPTH INTERVAL . /% PUMPING RATE/SAMPLING __ 235 &P/
WATER QUALITY ;
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE
1.Ccon 210 ph_weves 2210 ¢ Ocionzio plhmerec CodibraT on logh»j 1
2.YST S-C-T _mevec 1294 sce ¥YST S-CT- metec Calibruton Io;ém\,;s
3. YST Digsolved Oxygen 2992 See YST D& merer CalibraTioq fa?im /s
4.
5.

FINAL WATER QUALITY"

DUPLICATE WATER SAMPLING

INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) 5.4 TEMP (°C)
CONDUCTIVITY (umhos/cm) Y25 x10° CONDUCTIVITY (umhos/cm)
PH 732 PH
EH /52 EH
D.O. (mg/1) 5-04 D.0. (mg/1l)
OTHER
TECHNICIAN ___C¢~ TIME START_3YS TIME FINISH_ /35S0
SAMPLE COLLECTION PERIOD: START/3Y5_  stop_/350 TECHNICIAN £™"—

*NOTE:
FOR CETAILS.

FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN


http://OiiJ.txTa7.jAf

SERIAL NO. WS

PAGE__OF ___
TOTAL VOLUME WATER COLLECTED _ %0 M- TOTAL NO. OF CONTAINERS _~2—
FIELD FILTERED: YES_NQ'__/ TIME - TECH. FILTER TYPE

SAMPLES COOLED DURING COLLECTION PERIOD: YES—NO.
SAMPLE CONTAINERS

QUANTITY — GORiATRER | SAMPLE LEBEL b peSERVATIVES] COMMENTS
“6 re G lnys 9000 £7 (CE (oA
o 2 ' 9 so (e oA

DOCUMENTATION

' SAMPLE CONTAINERS SEALED: YES_ NO — TIME . TECHNICIAN

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES _-NO__ TIMEZ2@ TECH._ cre—

LAB ANALYSIS REQUEST FORM: YES'_/NO_ TIME 2300 SERIAL NO LA#2742 TECH .c2—

CHAIN OF CUSTODY FORM: YES—NO__ TIME _1%a> SERIAL NO-..k?_)—%Sa TECH.__S# ™
o 22

COMMENTS :




[

e ' Lg—— SAMPLE CONTROL SHEET SERIAL NO. scs_ (00007
[ "] PAGE __OF
PROJECT NAME ot sonr P71 2T DATE ¢/r1/e7
PROJECT NO. 2285 SAMPLER . Cor v
SAMPLE LOCATION NO. /7y veee #% CUSTODIAN o
. LAB ANALYSIS
SAMPLE NO. SAMPLE LABEL NO. C.0.C. NO: SHIPPED REQUEST i3
éfflnum*({ Stono 47 2?4 3 Tep) 30 9,7 AAP LTSS
. [l 50 L / J
[

]




INAMES -
= — WELL DEVELOPMENT & PURGING [crorar NO. WDG
— GENERAL DATA PAGE OF 00040
PROJECT NAME Moc.son b 1 RT BORING/WELL NO._ &€ vnici—
PROJECT NO. 1287 2832 MAJOR TASK 2294 SUBTASK _——
DATE :Sui_50 27 FORM COMPLETED BY ca*/pp
WELL CONSTRUCTION
TOTAL DEPTH (FT) oT Even BOREHOLE DIAMETER N¢&
GRAVEL PACK INTERVAL (FT) FIRYIE WELL DIAMETER (ID)(IN)_N6&
WELL PROTECTOR: YES_.~NO ___ PADLOCK NO. N /A
FLUID INJECTED DURING DRILLING (QUANTITY) Né-
WATER VOLUME DATA WATER VOLUMES
DATE OF MEASUREMENT — Fr3 lGars
MEASURING POINT — WELL CASING
WATER LEVEL INSTRUMENT USED — GRAVEL PACK
INTIAL WATER LEVEL (FT) - DRILLING FLUIDS|

LINEAR FEET OF WATER —
LINEAR FEET SATURATED GRAVEL PACK

e

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT

DEVELOPMENT CRITERIA

METHOD OF DEVELOPMENT Bupnne  locn )

WATER QUALITY MEASUREMENTS: YES v~ NO ____

WATER VOLUME TO BE REMOVED (GALS) MINIMUM MAXIMUM _
LS ~ (S2O

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC
WELL DEVELOPMENT PLAN.

COMMENTS




—F—
WATER QUALITY/WATER REMOVAL

A EEMA  WELL DEVELOPMENT.& PURGING FERIAL No. wp 00050

PAGE ___OF ____
PROJECT NRME _/*orrison ph L RT BORING/WELL NO._ & weLl
PROJECT NC. 12872832 MAJOR TASK 2294 SUBTASK —
DATESUN 20 ‘87 FORM COMPLETED BY c2/po

WATER QUALITY INSTRUMENTS

DATE | INSTRUMENT [SERIAL NO.|SHitaniin oo)| TECHNICIAN
01/50 QOriop 210 ok meper 2210 ' v~ D Daueup‘poﬂ
é/30 .éYSJ-‘S-C'T MmeTer 12911 v b bauen'DOPT
7
WATER QUALITY READINGS
Q Q Z
[£3] &3] (£3]
> o o -~
2l 9K = [>
= =P £
m e 0o —_
xlaelo o o |>
0 |2 w|<[3 S Bt
1Glag -3 Sa
<A < 5| afda 5 a0
HA | J) = o~ al=zxm .
O< 10Ol A 49|z o= .
DATE |TIME[O [&5|e|a 2[4, | 8 |0S|apPEARANCE COMMENTS
of30| 151 451803 [1.3] 224 Bims Clean
[/
/30 1sid 444141108115 BGuo L
'OTES :

1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS.
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED.
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT.




PUMPING TECHNIQUES

DATE | PUMP TYPE SERIAL NO. PUMP TECHNICIAN

N —

WATER REMOVAL DATA

w o 9
6l Z E E
A 2 ]
£ = S [Ru . |8 |agks
o’ E A |=E |a < >.§>D
x P < =3 |m & [HaFa
z @ | o |rnaloal@lalzunllz [R5
o o | = nzn|- @ =0m | " M= 5]
| Q> 1> o> s e e
o, M as 0 | <O |10 | DO | |m ORI
) = | 2519262 IO [ 5> e e
o D | S | Z5H|08 zaa OO | Dm [ <l e
DATE | o~ a | a8 | roalad Pz e S>% laa |z aiE < |COMMENTS
Met—1 | |
\-\4

[
|
Y




[ WS U O U'{ D
WATER SERIAL NO. e}
SAMPLING pATA PAGE__ OF __
PROJECT NAME Vo san _’Q% 41 Rr SAMPLE LOCATION NO. é'a'f’ua“L'

OR BORING/WELL NO.

PROJECT NQ._ 1287283% MAJOR TASK _229% SUBTASK ___——
TECHNICAL CREW_C Woxeingr / D Davenport
o s ‘ Zni,
DATE SUn_20 ‘81 FORM COMPLETED BY /op
WEATHER ply CG{y LEVEL OF PROTECTION A B ¢ (D *

—

MEASURING POINT METHOD

MEASURING POINT ELEV.

INITIAL WATER LEVEL ELEV.

OF MEASUREMENT

SAMPLING METHOD

T

SPECIAL SAMPLING METHODS

-_—

INITIAL WATER LEVEL

TIME ELAPSED/FINAL DEVELOPMENT/PURGING .

TECHNICIAN _Ct+ %

SAMPLING DEPTH INTERVAL _ ) B—F PUMPING RATE/SAMPLING
WATER QUALITY :
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE

1. 5ran 200 phmeter Zzio see Orpey 20 an meter CaliopTisa lq;.-l»oo( RV
2-YSI S-C-T vuever 1291/ See YSIT S-C-T pueter CalbraTign 10;500 /3
3-YS:E Dissol«ed o‘I‘LCN MeTer 299L see YSI D O MeTer CahbraT.'oN lo«',ﬁw{ ’(
' :

5.

FINAL WATER QUALITY"

DUPLICATE WATER SAMPLING

INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) 14:0 TEMP (°C).
CONDUCTIVITY (umhos/cm)_&5 x10° CONDUCTIVITY (umhos/cm)
PH T3 PH
EH 205 EH
D.O. (mg/1) 8.4 D.0. (mg/1)
OTHER '

TECHNICIAN__&ZI_/_ TIME START_/Szo

TIME FINISH__ /525

SAMPLE COLLECTION PERIOD:

*NOTE :
FOR DETAILS.

START _{310 _

'/
sTop 1S?25 TECHNICIAN _ (&7

FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN


http://br.-T.Jri

- | SERIAL NO. WS -
PAGE__OF __ .

TOTAL VOLUME WATER COLLECTED _ 5o~ TOTAL NO. OF CONTAINERS_Z_
FIELD FILTERED: YEs__NOLC/‘ TIME - TECH. FILTER TYPE ]
SAMPLES COOLED DURING COLLECTION PERIOD: YES— NO.

SAMPLE CONTAINERS

QUANTITY — GOnGATNER i SAMPLE LEBEL b pESERVATIVES COMMENTS

2% Yot A s Uomeg? 7 §3 — (Jol

7 N

DOCUMENTATION

' SAMPLE CONTAINERS SEALED: YES_ NO_-~ TIME TECHNICIAN

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES::Eb_; TIME{gZ;TECH.CrW—

LAB ANALYSIS REQUEST FORM: YES~ NO_ TIME 248c SERIAL NO.Z25| TECH.( x>
CHAIN OF CUSTODY FORM: = YES_ -NO__  TIME 560 SERIAL NO..231 _ TECH.C<™—
=27

COMMENTS :

‘.ilull AR TN BN 0 EENGN 020 EEEEE B 1'!- G wEE NEE B BE B IIII‘ILIII [ ]




INaiies
SIS

SAMPLE CONTROL SHEET

o

SERIAL NO. SCS

unuT

PAGE __OF ___
PROJECT NAME Movrison PH i BT DATE SIS, Ze'8 7
SAMPLE LOCATION NO. (e wWeel CUSTODIAN YAl =t
SAMPLE NO. SAMPLE LABEL NO. . LAB ANALYSIS
0 C.0.C. NO: SHIPPED REQUEST NO .
) / \ ) 37 /
TeoA-s SLoce 82 ¢ b3 222 273 | gud, 2 s> 223 |
7 7




APPENDIX E

SURFACE WATER AND SEDIMENT SAMPLING FORMS



E=Lu WATER SAMPLING DATA [SERIAL NO- WS —0040 2\‘

— eaGE_OF
- SAMPLE LOCATION NO.
PROJECT NQ.__[287 2832 MAJOR -TASK 229>  SUBTASK _——
TECHNICAL CREW_C W«xcma—/ Dbawwpor(
DATE Sun 30 ‘87 FORM COMPLETED BY (rrz/op
WEATHER S ansnny LEVEL OF PROTECTION A B C/D 3
MEASURING POINT (,AZeCwefcg METHOD OF MEASUREMENT TP r
MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV.
. CepT+ /
SAMPLING METHOD __Por®T Sewnce Bades INITIAL WATER KESEZL 2
SPECIAL SAMPLING METHODS
TIME ELAPSED/FINAL DEVELOPMENT/PURGING . TECHNICIAN <47
SAMPLING DEPTH INTERVAL 4.0~ .0/ PUMPING RATE/SAMPLING
WATER QUALITY :
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE
1 O2iow L0 P*“ MECrey 22l o (. Ronu &
2. o1 GCT wmerew (el u o 3
3. Y ne _Merer - 299> o . %
4. .
5.
FINAL WATER QUALITY DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
o lo.
TEMP (°C) ©-8 TEMP (°C)
CONDUCTIVITY (umhos/cm) L3 2o CONDUCTIVITY (umhos/cm)
PH .ol PH
EH 270 EH
D.0. (mg/1) 250 D.0. (mg/1l)
OTHER

TECHNICIAN ___ Y“  ©IME START OBR50O TIME FINISH _0%35

SAMPLE COLLECTION PERIOD: START OBSO  STOp .©8SS  TECHNICIAN LA~

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.




- ' SERIAL NO. WS
PAGE__OF __ N

TOTAL VOLUME WATER COLLECTED ponL- TOTAL NO. OF CONTAINERS_ 2
FIELD FILTERED: YES__NO~  TIME - TECH. FILTER TYPE ' (
SAMPLES COOLED DURING COLLECTION PERIOD: YES_-NO. '

SAMPLE CONTAINERS

CONTAINER SAMPLE LABEL )
QUANTITY] MATERIAL . SERIAL NO. [PRESERVATIVES COMMENTS
2 -Gorn Caliss Slooy To 27 { CE oA

DOCUMENTATION

SAMPLE CONTAINERS SEALED: YES_ NO — TIME TECHNICIAN __

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES<NO_. TIME croo TECHLA—
. AL

LAB ANALYSIS REQUEST FORM: YES.~NO_ TIMEots> SERIAL NO. 123! TECH.cet_

Juo

CHAIN OF CUSTODY FORM: YES{@_ TIME “a. o0 SERIAL NO. 7—.?—7?&’ TECH. CM*~
2

COMMENTS :




%" L'_L;_.L o [ %
h | : AL NO. WS nan

a PAGE __OF _
‘ SAMPLE LOCATION NO.
PROJECT .NAME _ [logRison/ pry R, OR BORING/WELL NO. - f?fol
PROJECT NQ.__|2@028%% MAJOR ‘TASK 222 SUBTASK
TECHNICAL CREW O (A bxe gt
DATE _ X118 30 %7 FORM COMPLETED BY Con/pp
WEATHER 4;‘Af’w7 _ LEVEL OF PROTECTION A B C (@)*
MEASURING POINT _ W-Sueence METHOD OF MEASUREMENT __ [ -pe
MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV.

Dep1d— y
SAMPLING METHOD _BerTon 4§§33555Mq€h4/ INITIAL WATER-ES%EE 7.0

SPECIAL SAMPLING METHODS

TIME ELAPSED/FINAL DEVELOPMENT/PURGING . TECHNICIAN <"
SAMPLING DEPTH INTERVAL - 7- &' PUMPING RATE/SAMPLING
Iggﬁ%gﬁgﬁggiﬁgéD SERIAL NO. CALIBRATION REFERENCE
1. .
2. f\_) L@
3
4.
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) TEMP (°C)
CONDUCTIVITY (umhos/cm)_/1 - CONDUCTIVITY (umhos/cm)
P I\ P
EH EH
D.0. (mg/1) D.0. (mg/1)
OTHER
TECHNICIAN_ _ (M TIME START_ ____ TIME FINISH

SAMPLE COLLECTION PERIOD: START _O8%0  sTOP 08S ™  TECHNICIAN @&

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.



SERIAL NO. WS

PAGE__OF __
TOTAL VOLUME WATER COLLECTED Z ot TOTAL NO. OF CONTAINERS_J
FIELD FILTERED: YES_NO.~ TIME - TECH. FILTER TYPE
SAMPLES COOLED DURING COLLECTION PERIOD: YES—NO:. _
SAMPLE CONTAINERS
QUANTITY  GONTAINER | SAMPLE LABEL i ppSERVATIVE COMMENTS |
2oz C-lkss SLoosTR. [ce oA ~oy)
DOCUMENTATION
' SAMPLE CONTAINERS SEALED: YES_ NO._~ TIME TECHNICIAN __ -
. TG
SAMPLE SHIPPING CONTAINER SEALED & PACKED:J};EISﬁO_ TIME Qr6oTECH. o>
LAB ANALYSIS REQUEST FORM: YES” NO_ TIME o¢m SERIAL NO. 223/ TECH. ccc?

CHAIN OF CUSTODY FORM: YEScNO_.  TIME_ZZZA"SERIAL NO. 223/  TECH. Q4

COMMENTS :

DY 6@ ‘5c§“‘>u} GMDﬂﬁSH—T U—/O"—@» ré"—“"/

@




SAMPLE CONTROL SHEET

ERIAL NO.

S
PAGE _OF _ .

SCS GODI 2

f
Neaprr S0 87

PROJECT NAME __ [lovgisem pet 1 2T DATE
PROJECT NO. \2epn2e,a SAMPLER . Cop
SAMPLE LOCATION NO. 5\0\ CUSTODIAN Can—
T
SAMPLE NOJ SAMPLE LABEL NO. 'C.0.C. NO: LAB ANALYSIS
SHIPPED REQUEST NO.
2 -boe SL. 00010271 223\ /7_13'4— SJucz ‘g7 LAR223y
T 6. \L T 7,13\/1724 vL L




- LIAT, DU e B P
!%-—f-—- CWATER SAMPLING DATA S oF 00047 .

S
: . — SAMPLE LOCATION NO.
PROJECT NAME _Wlorcicon ph 1 Rt on BORING/WELL NO. £74 e~ Bup
PROJECT NQ.__ 12872837 MAJOR TASK 2294 SUBTASK __ ——
TECHNICAL CEEW_ C Maxeyecr
DATE Jun 29 '87 FORM COMPLETED BY 1?2/ 0o
WEATHER S uean . LEVEL OF PROTECTION A B C(D*
MEASURING PCINT &S - METHOD OF MEASUREMENT Si1&6.14+7
MEASURING PCINT ELEV. r~oc INITIAL WATER LEVEL ELEV. G
!
SAMPLING METHOD TeClon Railer INITIAL WATER LEVEL o
SPECIAL SAMPLING METHODS PoiiiT Rk
TIME ELAPSED/FINAL DEVELOPMENT/PURGING . — TECHNICIAN _—
SAMPLING DEPTH INTERVAL _ %o S.ecscfZ  PUMPING RATE/SAMPLING _ _ —
WATER QUALITY -
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE
1-Oriou 210 [:)I,, Mmeyec 22\0 o - O(‘"ON 210 PLM,:N(‘ Calibrat.oa ﬁoc’l‘aJc.L 2v4
2.¥YST  S-C-T___preTer 1291 Foe - YST S-£-T peTer CalibraTion logbook | 3
3.YST  Disseived c))gﬁygcn age Ter 2992 ce - YSI D.O meTer Cali breron loqbodk 78
4. -
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS . DATA INSTRUMENT READINGS
TEMP (°C) 2.7.72 ' TEMP (°C)
CONDUCTIVITY (umhos/cm)_(Glx 10 CONDUCTIVITY (umhos/cm)
PH 7-80 PH
EH 77 EH
D.0. (mg/1) 704 D.0. (mg/1)
OTHER

IN—

TECHNICIAN (¢ ¢IME START_/CH4O TIME FINISH /(L ¥5S

SAMPLE COLLECTION PERIOD: START 7642 stop /645 TECHNICIAN (20

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.



- |SERIAL NO. WS N
PAGE_ OF __ _ .
TOTAL VOLUME WATER COLLECTED %0 M _ TOTAL NO. OF CONTAINERS

FIELD FILTERED: YES__ NO_ <~ TIME . TECH. FILTER TYPE ___ - (
SAMPLES COOLED DURING COLLECTION PERIOD: YES—NO. _

SAMPLE CONTAINERS

puantrTY]  GONTAINER [ SAMPLE LABEL boppspRVATIVES COMMENTS
Ho rre Cr s Stope S ‘Cg Lah
H0pme t L Sz v L

L§

DOCUMENTATION

' SAMPLE CONTAINERS SEALED: YES_ NO __/ TIME TECHNICIAN

SAMPLE SHIPPINS CONTAINER SEALED & PACKED: YES—NO__ TIME 232 TECH.C/-
LAB ANALYSIS REQUEST FORM: YES ~NO__ TIMEZSos SERIAL NOsAL27{¥ECH. /%
CHAIN OF CUSTODY FORM: YES_-NO__ TIME _Z30<SERIAL No.% TECH._ <1~

COMMENTS:




D) 69 SERIAL NO. WS - 1

AYRY N
. SAMPLE LOCATION NO.

PROJECT NAME _Momsson ph 71 or OR BORING/WELL NO. &ZUbtd Alier Pyryp
PROJECT NQ. /2872832 MAJOR TASK 2298  SUBTASK >H3c2-
TECHNICAL CrEW___ C . WMaxeine
DATE _SON 29 '87 FORM COMPLETED BY T2 op
WEATHER 2u prnry LEVEL OF PROTECTION A B CQ@ *
MEASURING PCINT cs METHOD OF MEASUREMENT S, et
MEASURING PCINT ELEV. s C— INITIAL WATER LEVEL ELEV. __ AJG

SOl PepT/S 2.0 7
SAMPLING METHOD __ Barrasm Sz & 54741//0 INITIAL WATER LEVEL __GS.

SPECIAL SAMPLING METHODS

TIME ELAPSED/FINAL DEVELOPMENT/PURGING . = TECHNICIAN _ —
SAMPLING DEPTH INTERVAL — PUMPING RATE/SAMPLING _
IN‘%’?I.T}fiJf;dE%‘.’I.ASI‘%T'S’fED SERIAL NO. CALIBRATION REFERENCE
L. S
2.
3.
g.
5.
FINAL WATER QUALITY " DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) AN — TEMP (°C)
CONDUCTIVITY (umhos/cm) \ CONDUCTIVITY (umhos/cm)
PH PH
EH // EH
D.O0. (mg/1l) D.O. {mg/l)
OTHER r//
TECHNICIAN ___ C#™ TIME START (6¢© TIME FINISH

("1\

SAMPLE COLLECTION PERIOD: STARTM sTop /60  TECHNICIAN _C <7

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.



- SERIAL NO. WS : I

PAGE__OF ___

SUI‘I! - l
TOTAL VOLUME WATPER COLLECTED 20 TOTAL NO. OF CONTAINERS_/
FIELD FILTERED: YES_b\O-_/ TIME - TECH. FILTER TYPE __ . ( I
SAMPLES COOLED DURING COLLECTION PERIOD: YES.—NO- _

SAMPLE CONTAINERS

i CONTAINER SAMPLE LABEL —
QUANTITY VATERLAL SERIAL NO. [PRESERVATIVES COMMENTS
k= Co /S € SCooe (3 e oA

—~

DOCUMENTATION

 SAMPLE CONTAINERS SEALED: YES_ NO'__/ TIME TECHNICIAN ;

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES -NO__ TIME232 TECH.C#—
LAB ANALYSIS REQUEST FORM: YES - NO_ TIME. 30¢o SERIAL NOW/AZ2ZZOTECH.Co——

CHAIN OF CUSTODY FORM: YES_/NO_ TIME _Z2%c¢z SERIAL NO. ZZ“/Q TECH, <t~
2T

COMMENTS :

—




% 11C>
—— SAMPLE CONTROL SHEET anmL no. scs_0000R ‘

PAGE __OF ___
PROJECT NAME P Aor R copor’ PrirRL  pATE /22 (€7
SAMPLE LOCATION NO._£7/1AN Mller orp  CUSTODIAN e
sde
] .
| . LAB ANALYSIS
SAMPLE NOJ SAMPLE LABEL NO. C.0.C. NO. SHIPPED REQUEST NO.
/1[)/0 Styoe S 2743 s 36780 | AR 2T Y3
,/ﬁo ) / /[ /

fzal/ 12 53 w Nz Q{/




WATER SAMPLING DATA

SERIAL NO. WS_:;_J}Q%}?_4_

PAGE __OF __
rrovee s s i o EERLIEATINAT Stol
PROJECT NQ.__ 128728632 MAJOR ‘TASK 2244 °>  SUBTASK. ——
TECHNICAL CREW_ C_ Maxeine- I/ D DaveuporT
DATE _SSunN 50 ‘87 FORM COMPLETED BY nr—
WEATHER Seiad ) LEVEL OF PROTECTION A B C @)*

METHOD

MEASURING POINT W SUg Flr e

MEASURING POINT ELEV.

INITIAL WATER LEVEL ELEV.

OF MEASUREMENT 1 N P€

Degr p
SAMPLING METHOD __ PotwTSoutsce [daa{fiz  INITIAL WATER LE‘;J-P-;L {3

SPECIAL SAMPLING METHODS

/

TIME ELAPSED/FINAL DEVELOPMENT/PURGING .

TECHNICIAN />

- P | .
SAMPLING DEPTH INTERVAL .___ O-1-3 PUMPING RATE/SAMPLING
WATER QUALITY -
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE
1.Orion 210 2k MNeTer 2elio <ce Ociont 210 P‘" Merer Colibrgio fogb \$
2.VST S-¢-7 serer 1294/ cce YSTI S-C-T meTer CalibrTiow logboek| (3
3.YST Dissol ved oxyfen meren 29972 see YST. D O rmcre~ Cal:brtio, l‘#l-oolﬁ 5
4.
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) 22.5 TEMP (°C)
CONDUCTIVITY (umhos/cm)__58 x(o” CONDUCTIVITY (umhos/cm)
PH 8.1/ PH
EH 234y EH
D.0. (mg/1l) 7:-99. D.O. (mg/1l)
OTHER
TECHNICIAN ___(w*" TIME START_!!05 TIME FINISH (/0
SAMPLE COLLECTION PERIOD: START I8S = sSTOpP_!'!O = TECHNICIAN _C&M—

*NOTE:
FOR DETAILS.

FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN



SERIAL NO. WS ' -
PAGE_ _OF ___ '

TOTAL VOLUME WATER COLLECTED Boe— -TOTAL NO. OF CONTAINERS_"2
FIELD FILTERED: YES__NO.- TIME - - TECH. FILTER TYPE ___ (
SAMPLES COOLED DURING COLLECTION PERIOD: YES -NO.

SAMPLE CONTAINERS

CONTAINER SAMPLE LABEL
QUANTITY, MATERIAL . SERIAL NO.  [PRESERVATIVES COMMENTS

|

2 4o My Elass Stovo 73,74 (Ce Lo A

DOCUMENTATION

' SAMPLE CONTAINERS SEALED: YES__NO~_  TIME TECHNICIAN
T
SAMPLE SHIPPING CONTAINER SEALED & PACKED::Dgg_sﬁo_ TIMEavea TECH, ¥
LAB ANALYSIS REQUEST FORM: YES-Z NO__ TIMEOfo00 SERIAL NO._2723) TECH.cC#~1
S—FO_ e 2231 co"—
CHAIN OF CUSTODY FORM: YES—NO__  TIME “3e.o SERIAL NO._Z23! TECH. &

COMMENTS :

—




~
piIICdIGY So 0002
— - . SERIAL NO. WS
I  Ze— ML’R SAMPLING DATA l:AGE _OF __
- SAMPLE LOCATION NO.
PROJECT NAME _ Morcison  py RI o CRING/WELL NO. —=222/
PROJECT NQ._1287 2832 MAJOR -TASK _ T24% 2294 SUBTASK __ ——
} -5
TECHNICAL CREW_(C Makeinc,
DATE _SUON_3C ‘87 FORM COMPLETED BY c M’v/ pp
WEATHER Suni) LEVEL OF PROTECTION A B C/D *
MEASURING POINT W. gg,uiF(kf METHOD OF MEASUREMENT ’T_A'fﬁ
MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV.

TH
SAMPLING METHOD _&oiToM Cgp gﬁv“,ﬂ/b/ INITIAL WATER E%t Y

SPECIAL SAMPLING METHODS

TIME ELAPSED/FINAL DEVELOPMENT/PURGING . TECHNICIAN A
SAMPLING DEPTH INTERVAL - _2- 2T PUMPING RATE/SAMPLING
L SERIAL NO. CALIBRATION REFERENCE
— . _ .
2. W8/
3. NI
4. !
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) | . TEMP (°C)
CONDUCTIVITY (umhos/cT)l// — CONDUCTIVITY (umhos/cm)
PH \ PH
EH \[ ]IV EH
D.O. (mg/1l) ' D.0. (mg/1l)
OTHER
TECHNICIAN__ _____ TIME START TIME FINISH

P
SAMPLE COLLECTION PERIOD: START_!' ©© srop 10§  TECHNICIAN _C& =

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.



- SERIAL NO. WS
PAGE__OF _

TOTAL VOLUME. WATER COLLECTED 2o TOTAL NO. OF CONTAINERS _[
FIELD FILTERED: YES__NO-_  TIME - TECH._____ FILTER TYPE
SAMPLES COOLED DURING COLLECTION PERIOD: YEST NO. _

SAMPLE CONTAINERS

QuantrTy  CONTAINER | SAMPLE LESBEL bbpeservaTIvES COMMENTS
7207 Gy s Svoouv1§ e Jofl

DOCUMENTATION

' SAMPLE CONTAINERS SEALED: YES_ NO_- TIME TECHNICIAN
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES—NO__ TIMES o TECH, €™
LAB ANALYSIS REQUEST FORM: YES~—NO__ TI mSERIAL No—&if&-_'rr-:cn. Co—

CHAIN OF CUSTODY FORM: YES—NO__ TIME_Q_\_D_Q__ SERIAL NO.% TECH. Le—tr

COMMENTS : V. &R Si SAOD

(‘




DITICS

SAMPLE CONTROL SHEET

SERIAL NO. SCS

00013

PAGE __OF ____

PROJECT NAME _ [ loe2ison PH (22 DATE Suro 3087
PROJECT NO. [ep28% SAMPLER St
SAMPLE LOCATION NO.__ D30 CUSTODIAN __&*C
. ' LAB ANALYSIS
SAMPLE NO. SAMPLE LABEL NO. C.0.C. NO: SHIPPED REQUEST NO .
Ve A . 11y tA®
2+ GLooot3y | W QAvr (2734 | Tue T 'K7 223 |
Vot oou 1S L L ] qL




SERIAL NO. WS 0002 AR

:

WATER SAMPLING DATA

PAGE __OF _
; SAMPLE LOCATION NO.
PROJECT NAME Mocrison sud ox OR BORING/WELL NO. —2 207
PROJECT NQ._1287 2822 MAJOR -TASK 2294 SUBTASK _——
TECHNICAL CREW_C taxeiner // D Davew porT
DATE SUN b '87 FORM COMPLETED BY /oo
WEATHER Py 61/7 /§u,ww7' LEVEL OF PROTECTION A B C(@ *

MEASURING POINT WSYR Fief  METHOD OF MEASUREMENT ’7/*’-'{ﬁc'

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV.

T ‘

T ' Lxp
SAMPLING METHOD ___ £2'97 Scuere Basle~ INITIAL WATER LEVEL 2~/

SPECIAL SAMPLING METHODS

TIME ELAPSED/FINAL DEVELOPMENT/PURGING . ) TECHNICIAN CPM—
SAMPLING DEPTH INTERVAL o~) PUMPING RATE/SAMPLING
WATEF. QUALLTY -
INSTROMENTS HSED SERIAL NO. CALIBRATION REFERENCE
1.Orion 210 .;)14 MmeTer cz2jo Sce Orion2to pu mcter Colibrorion loc boak r~f
2. VSI SC-T wreTer (2911 see YSI S-C-T werer CalibraTion -lo? Look | 13
3. YSI blssoh-zé Ox.\'(fcn MetTer Z?(‘?Z— e YS& DO neter CalibrTvom lc-.;, Lg_& 5
4. - _
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
o
TEMP (°C) 22.1 TEMP (°C) £53 2..5
CONDUCTIVITY (umhos/cm)__ 6Qx(o’ CONDUCTIVITY (umhos/cm)_G9 xio’
PH 8. 00 PH o3
EH 254 EH 267
D.0. (mg/l)___6.92 D.0. (mg/1l)__8352
OTHER
TECHNICIAN___ CW'¢  TIME START 12%0 TIME FINISH_ 123 S

SAMPLE COLLECTION PERIOD: START!®>©  srtop_123Y  TECHNICIAN &Y™~

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.



- ‘ SERIAL NO. WS

PAGE__OF
TOTAL VOLUME WATER COLLECTED gomr— TOTAL NO. OF CONTAINERS _2—
FIELD FILTERED: yn_s__no_/ TIME_ - TECH. _FILTER TYPE

TN

SAMPLES COOLED DURING COLLECTION PERIOD: YES <NO.
SAMPLE CONTAINERS

CONTAINER SAMPLE LABEL
OUANTITY MATERTAL S ERIAL NO.  [PRESERVATIVES COMMENTS
p. ¥ oy elbaryg 2¢ 51 — or s

—

DOCUMENTATION

' SAMPLE CONTAINERS SEALED: YES_ NO " rIME TECHNICI

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES—NO__ TIME o 0sTECH. ca
LAB ANALYSIS REQUEST FORM: YES~— NO_ TIME®(oO SERTAL NO. 2231 TECH /42
CHAIN OF CUSTODY FORM: YES—NO_  TIME Y650 SERIAL NO. 3 TECHOw —

COMMENTS :

_J—_---



i

-

AN T

1]
SERIAL NO. Ws __ 22Vl ’

Sodl— _
WAMPLING DATA

PAGE _OF __

- - _ SAMPLE _LOCATION NO. -
PROJECT NAME _(Vorcison Su 1 RT S e NELL No $302
PROJECT NQ._(287283¢ MAJOR - TASK _22 24 SUBTASK _—— =
TECHNICAL CREW C. Maxcinee/ DD avengorT
DATE SUN_ 3o 87 ! FORM COMPLETED BY cor /P p
WEATHER Pies CLlé‘gzééuAJAr> LEVEL OF PROTECTION A B ¢(D %

2e/tyC
MEASURING POINT /oo = %— METHOD OF MEASUREMENT Tiree
MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV.

Pe p7¥
SAMPLING METHOD __ Rerrosr SED 5"“'//0 INITIAL WATER-LEvin ¢ /.07

SPECIAL SAMPLING METHODS

TIME ELAPSED/FINAL DEVELOPMENT/PURGING . _ TECHNICIAN €/
SAMPLING DEPTH INTERVAL /:‘2’ PUMPING RATE/SAMPLING __—
WATEEF. QUALITY '
INSTRUMé%TS USED SERIAL NO. CALIBRATION REFERENCE
1. ﬁ)//*
2.
3.
4.
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) N 7 TEMP (°C)
CONDUCTIVITY (umhos/cm) CONDUCTIVITY (umhos/cm)
PH PH
EH EH
D.0O. (mg/1l) D.0. (mg/1l)
OTHER
TECHNICIAN____ ____ TIME START______ TIME FINISH

2
SAMPLE COLLECTION PERIOD: START |20 STOP_ 13O TECHNICIAN €%

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.




SERIAL NO. WS : j

PAGE_OF ___
TOTAL VOLUME WATER COLLECTED 2 T TOTAL NO. OF CONTAINERS_ /.
FIELD FILTERED: YES__ NO_/ TIME - TECH. FILTER TYPE

SAMPLES COOLED DURING COLLECTION PERIOD: YES=—NO-_

SAMPLE CONTAINERS

_
DUANTITY QoA ER | S Ll PRESERVATIVE COMMENTS
zoz GlASS 76 — o A
\\\

DOCUMENTATION

' SAMPLE CONTAINERS SEALED: YES_NO_~ TIME TECHNICIAN -
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES—NO_ TIMES(CCTECH, LA
LAB ANALYSIS REQUEST FORM: YESNO_ TIME s> SERIAL NO.223) TECH.ow

CHAIN OF CUSTODY FORM: YESZNO__ TIME qug.z('LSERIAL NO. 17:)31 TECH._cv—
2134~

COMMENTS : be € S Cpavel\ o/ <) 0L

Q

i
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SAMPLE CONTROL SHEET SERIAL No. sCcs_ (1001 4
PAGE __OF ___
PROJECT NAME tUoreiso 21l ¢ DATE D YR7 20 §7
PROJECT NO. 1287 2832 SAMPLER CL 21—
SAMPLE LOCATION NO. >0, CUSTODIAN v
‘l B
SAMPLE NOJ SAMPLE LABEL NO. C.0.C. NO:’ SHIPPED LAB ANALYSIS

REQUEST NO.

VoA 76 ;77 L2 /777,4, Sue > K7 223y

Lo <Ss 16 { L ¥




WATER SAMPLING DATA

l%%

SERIAL No. Ws— 00028

PAGE__OF __
' . - SAMPLE LOCATION NO. .
PROJECT NQ. 1207 2832 MAJOR - TASK 2294 SUBTASK - :
; TECHNICAL CREW C Weayeiner | D unev{parl
DATE Jur__3o  B7 FORM COMPLETED BY ca~/po
WEATHER 2Ty CM»} { sumen LEVEL OF PROTECTION A'B C D *

MEASURING POINT

MEASURING POINT ELEV.

oo SufFEA. £ METHOD OF MEASUREMENT
INITIAL WATER LEVEL ELEV.

T Aps

SAMPLING METHOD __PemT Srupel Ba fe
SPECIAL SAMPLING METHODS

INITIAL WATER £EVEL— l
&
TECHNICIANCZY ™

TIME ELAPSED/FINAL DEVELOPMENT/PURGING .

(3
15

SAMPLING DEPTH INTERVAL _ o~ PUMPING RATE/SAMPLING
WATEF. QUALITY :
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE
1 Orfoy 20 A4 pacTer 2210 Sec Oriown zcom metesr CelibraTion loclell Y
2.YST S-C-T _ meve~ _ 12911 Sec Ysj: S -T mever CalibegTioA 'oql-ocl(
) 3. YST Uissolved ng;m WeTer 2992 See D O, Meter  Coli banTion lo.;LoOK
4. .
5.

FINAL WATER QUALITY -

DUPLICATE WATER SAMPLING

INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) £ 225 TEMP (°C)
CONDUCTIVITY (umhos/cm)__G9Xxlo! CONDUCTIVITY (umhos/cm)
PH Loz PH
EH 2¢7 EH
D.O. (mg/1) £s5% D.0. (mg/1l)
OTHER
TECHNICIAN ¢ Me START (232 TIME FINISH (235

START 12%0 _

SAMPLE COLLECTION PERIOD:

*NOTE:
FOR DETAILS.

sTOP 1235 TECHNICIAN (4

FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN




SERIAL NO. WS “'T
PAGE__OF ___

TOTAL VOLUME WATER COLLECTED ____ %O o —  TOTAL NO. OF CONTAINERS >-
FIELD FILTERED: YES__NOc—  TIME - TECH. FILTER TYPE
'SAMPLES COOLED DURING COLLECTION PERIOD: YES—NO:. _

SAMPLE CONTAINERS

CONTAINER SAMPLE LABEL
QUANTITY] MATERIAL . SERIAL NO . . [PRESERVATIVE COMMENTS
2% o] At 71 z%o — oA

DOCUMENTATION

 SAMPLE CONTAINERS SEALED: YES_ NO— TIME TECHNICIAN
SAMPLE SHIPPING CONTAINER SEALED & PACKED: ¥ES/NO TIME O(QdI‘ECH e
LAB ANALYSIS REQUEST FORM: YES < NO TIME SERIAL NO. 23! TECH.C4 -
CHAIN OF CUSTODY FORM: YES _NO__ TIME - > SERIAL NO. 'Z'L.}' TECH._QL'G

COMMENTS:




LLA] LA AR S SERIAL NO. Ws__ (00029
E=f—'— o\AL_AfFE‘R“SAMPLING DATA PAGE . OF __ :

. . SAMPLE LOCATION NO.
PROJECT NAME__ Moceison 1 &z OR BORING/WELL NO. —23°% Dup
PROJECT NQ. 12877832 MAJOR -TASK _2254 SUBTASK _ ——— '
TECHNICAL CREW_C Maxencr [ 1D D«uc«xf?or’f
DATE UM _ 30 's7 / FORM COMPLETED BY
WEATHER ?Thi C}C(%/éuvaL LEVEL OF PROTECTION A B C D) *
MEASURING POINT _ vko ScrFA  METHOD OF MEASUREMENT ’f_’*,PF
MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV.
Brrwos Spp ( Depr g
SAMPLING METHOD 0T SpD “pAvr(lLe INITIAL WATER BEVEL _ /.0
SPECIAL SAMPLING METHODS .
, o
TIME ELAPSED/FINAL DEVELOPMENT/PURGING . TECHNICIAN €/
SAMPLING DEPTH INTERVAL /-2’ PUMPING RATE/SAMPLING __—
WATER QUALITY :
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE
l' AA //ﬁf
. Y A 47
3.
4.
5.
FINAL WATER QUALITY" DUPLICATE WATER SAMPLING
INSTRUMENT READINGS DATA INSTRUMENT READINGS
TEMP (°C) TEMP (°C)
CONDUCTIVITY (umhos/cm) CONDUCTIVITY (umhos/cm)
PH N | V/) PH
EH VAN 4 EH
D.0. (mg/1) : D.O0. {(mg/1l)
OTHER
TECHNICIAN_ TIME START_ ____ TIME FINISH
r

SAMPLE COLLECTION PERIOD: START_ /230  sSTop/239  TECHNICIAN

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN
FOR DETAILS.



e e SERIAL NO. WS I

PAGE__OF __
TOTAL VOLUME WATER COLLECTED . % 2 ©=2 TOTAL NO. OF CONTAINERS . /
FIELD FILTERED: YES__NO_~ TIME - TECH. FILTER TYPE

/ N

SAMPLES COOLED DURING COLLECTION PERIOD: YES—NO- _

SAMPLE CONTAINERS

CONTAINER | SAMPLE LABEL —
QUANTITY  GORrERIAL . SERLAL Ko [PRESERVATIVES] COMMENTS
202 O3 ! — | o A~

DOCUMENTATION

SAMPLE CONTAINERS SEALED: YES_NO-— TIME______ TECHNICIAN :
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES—NO__ TIME ecer, TECH. Con2

LAB ANALYSIS REQUEST FORM: YES~ NO_ TIMEZYJZ SERIAL NO.=222/ TECH. Cir
CHAIN OF CUSTODY FORM: YES-NO__  TIME_2%Z.% SERIAL NO._ 22>/ TECH. o s

COMMENTS : ok Ge SA Cemzel /s ce6

.—————-‘-----
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SAMPLE CONTROL SHEET

SERIAL NO.
PAGE ___OF ___

scs_ 0001 S

. <

PROJECT NAME ﬂ/lol‘r,SCn PLLJ_ QT DATE SoN  _C '87

PROJECT NO. 128728352 SAMPLER O v—

SAMPLE LOCATION NO._S %02 Dup CUSTODIAN Cae—

\

gMLE NOJ SAMPLE LABEL NO. | 'C.0.C. NO:' LAB ANALYSIS

0 SHIPPED REQUEST NO .
’ !
L/”/A 7780 Z?_Bf:/n,?}/ S\‘u(-]?— 52 223/
Vot e ) 27_3,/273;; 4
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22156 .Federal Register [ Vol. 46. No. 72 [ Wednesday, April 15, 1981 / Notices
Noufication of Hazardous Waste Site Side Two
e F Waste Quantity Facility Type Total Facility Waste Amount
" Place an X in the appropiiate boxes 1o 1. O Piles . cubac fent
indicate the faciity types lound at the sne 2. O Land Treatment R
' in tho “total facrhity wasie ameunt” space 3. O Landhill guoens 6600 (estimate) &
gwe the estunated combined quantity 4 Tank .-
; {volume) of hazardous wastes at the sie - O Tanks . Total Facility Area
: I 1sing cubre feet or gallons. 5. O Impoundment squara feet
I the “total facility area” space gqive the 6. O Underground Injection Unkrown
estimated area size which the facilihes 7. O Drums, Above Ground acros ! .
occupy using square feel or acres.
Py u=nd 8. O Drums. Below Groundg 1y ant dumped out of barrels onto ground).
9. W, Other {Specify) :
' G Known, Suspected or Likely Releases to the Environment:

Place an X in the appropriate boxes to indicate any known, suspected.
or likely releases of was:es to the environment.

O Known O Suspected O Likely X None
i

hazardous waste sites

f Note: ftems Hand | are optional. Completing these wwems will assist EPA and Siate and local governments in locating and assess: 9
Although completing the tems 1s not required. you are encouraged to do so -

H Sketch Map of Site Lccation: (Optional)

Skeich a map showing strects, highways.
routes or othor prominent landmurks neoar
tho site. Placa an X on the map to indicate
. the sde location. Draw an arrow shoy/ing
the direction north You imay substitute a
pubhishing map showing the s:te lccouon.

. By

N\

snzyuo
X

' 7g
AMRERIC AN LFEG

Gll K. GENESEE

CATIOH)
| CEMETARY

{opd

Description of Site: {Optional)

Describe the history and present
conditions of the site. Give directions 10
the si:e and describe any nearby wells,
springs. lakes. or housing. Include such
information as how waste was disposed
and where the waste came from. Provide
_ any other information or cornments which
may help describe the site conditions.

o a
-

e = b s o L

TR TR il - oA Pk ¢ Sl ol

Signature and Title:

The person or authorrzed representative
{such as plant managers, superintendents,
trusicos or attorneys) of persons required

maiing address (f diff2rent than address
in item A) For other p2rsons providing

! notilication, the signature is optional

: Check the boxes whichi best describa the
]

reigtionship to the site of the person
required to notily if you are not required
to notify check “Other”

(IR e 81-11500 Filed ¢-14-9). 845 am}
BILLING CODE $580-29-C

to notify must sign the form and provide 3.

K.M, Fox, Manager, Manufacturing

‘0O Owner. Present

0 Owner, Past
X Transporter

Namo
Street 709 W. Wa” St.
e Morrison sme 1L 20coe 61270

£2 Operator, Present

O Operator, Past
O Other

i .
/ !‘
Slqn.lhno L A\ X ' !

' Date é ,{/2/

5
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- Federal Rngiry | Val. 46, No. 72 / Wednesday, April _ !1981 | Notices

22153

wi-PA Notification of Hazardous Waste Site

¥

United States
Enviranmentat Protection
. Agency

* Washington OC 20460

This initial notification information s
tequured by Section 102ic) of the Campres-
hensive Environmental Response, Cotpen-
sation. and Liability Act of 1980 and must
ba maiied by June 9. 1981,

10668 AL A5~

which applies.

Please type or print in ink. If you need
additional space, use scparate sheets of
pagler Indicate the letter of the item

US EPA ID #ILD005272992
1LS-000~ oot—-oc%

Person Required to Notify:

General Electric Co.

" Enter the name anc¢ address of the person  Mm
Or organiaen fequied 1o aokly. cea 709 W. Wall St. .
co___ Morrison ' sow I zocwe 61270
Site Location: Ci
ity d
Enier the common name (f known) and Name of Site y aump
aau { tte site. b/, -
P ?‘o zC'é 72 7 Sueet Genesee
Inactive) cv Morrison cowy Whitesideswn IL 20 cose . 61270

* 0 contact regarding information

Person 1o Contact:

Enter the name, utle (f asphicable), and Name sLast. First and Tile)

Skaff, Joseph Environmental & Safety Eng.

business telephone number of the person

pnone  1-(815)~772-2131

submitted on this torm,

Dates of Waste Handling:
Enter the years that you estimate waste

From(Year) 1 94 9

i959 (estimate)

To (Year)

treatment, storage, or dispusal began and
ended at the site. .

Waste Type: Choase the option you prefer to complete

Option I: Select yeneral waste tvpes and source categories. If
you do not know the general waste types or sources, you are
encouraged to descibe the site in em i—--Description of Site.

Source of Waste:
Place an X in the appropriate

General Type of Waste:
Place an X in the appropniate

boxes. The categones hsied boxes.
overlap. Check each applicable
category.
1. O Organics 1. O Mining
2. D inorganics 2. O Construction
3. Solvents 3. O Textiles
4. O Pesticides 4. O Ferulizer
5. D Heavy metals 6. O Paper/Printing
6. O Acds 6. O Leather Tanning
7. O Bases 7. 0 kron/Stecl! Foundry
8. O PCBs 8. O Chemical, General
9. O Mixed Municipal Waste 9. ] Plating/Polishing
10. O Unknown 10. O Military.’ Ammunition .
11. O Other (Speciy) 11. O Electrical Conductors
12. O Transformers
13. 0 Uuiity Companies
14. O Sanitary. Refuse ,
15. {7 Photofuush
16. {3 Lab: Hospntal
. 17 0] Unknown
. Olh\.r (Specify}
g M nufacturing
appliance
SR —controls

Option 2: This option is available to persors familiar with the
Resource Conservation and Recovery Act {RCRA)} Section 3001
regulations (40 CFR Part 261).

Specific Type of Waste:

EPA has assigned a four-d:git number to each hazardous waste
listed in the regulations under Section 3001 of RCRA. Entar tha
appropriate four-digif number in the boxes provided A copy of
the hst of hazardous wastes and codes can be obtained by
contacting the EPA Region serving the State in which th2 site ig
located.

| Fool |

000089 Jo 88 -

JUN 1 0 195

T T s





